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(57)Abstract: 

PURPOSE: To efficiently execute the increase of a memory module or 
the like by changing the number of ways of interleave in accordance with 
designation from the outside. 

CONSTITUTION: In a storage device in which four memory banks are 
constituted of memory module groups connected to ports A to D, an 
interleave control circuit 210 which inputs information 230 about the 
number of ways given by user operation, etc., and executes interleave 
control conforming to this information is provided. Further, in the control 
circuit 210, an address conversion circuit 21 1 which generates a 
memory module address 134 consisting of the position information of the 
memory module in the bank to be accessed and an address in the said 
memory module and port selection signals 133A to 133D on the basis of 
an externally designated address 131 and the way number information 
230, etc., and outputs these to a port selector 120 is provided, and this 
storage device is constituted so that the interleave control conforming 
to the number of ways indicated by the way number information 230 is 
executed. 



y«Mffi9 git I 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



BEST AVASLABLE COPY 



JP,07-295880,^ [CLAIMS] Page 1 of 1 

< t 

* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the storage which applies the interleave method with which m memory banks were built by 
mounting two or more memory modules which consist of a memory device The number of ways of the 
arbitration of the interleave specified from the exterior (however, below m) is inputted. It has the 
interleave control circuit which performs interleave control according to the number of ways concerned. 
Based on the address and said number of the appointed ways of external assignment for accessing said 
storage in said interleave control circuit Storage which applies the interleave method characterized by 
establishing an address translation means to generate the selection signal for choosing the module 
positional information which shows the location of the memory module in a bank which should be 
accessed, the address in the memory module concemed, and an access place memory bank. 
[Claim 2] In the storage which applies the interleave method which can build a maximum of m memory 
banks by mounting two or more memory modules which consist of a memory device The number of 
ways of the arbitration of the interleave specified from the exterior (however, below m) is inputted. It 
has the interleave control circuit which performs interleave control according to the number of ways 
concerned. While generating the module positional information which shows the location of the memory 
module in a bank which should access said interleave control circuit based on the address and said 
number of the appointed ways of external assignment for accessing said storage, and the address in the 
memory module concerned Storage which applies the interleave method characterized by establishing an 
address translation means to generate the selection signal for choosing an access place memory bank 
based on said number of the appointed ways. 

[Claim 3] In the storage which applies the interleave method which can build a maximum of m memory 
banks by mounting two or more memory modules which consist of a memory device It has the 
interleave control circuit which performs interleave control according to the number of ways of the 
interleave decided by the mounting condition of said memory module. The number selection means of 
ways for detecting the mounting condition of said memory module within said store to said interleave 
control circuit, and carrying out selection setting out of the number of ways of an interleave, While 
generating the module positional information which shows the location of the memory module in a bank 
which should access based on the number of ways set up by the address of the external assignment for 
accessing said storage, and said number selection means of ways, and the address in the memory module 
concemed Storage which applies the interleave method characterized by establishing an address 
translation means to generate the selection signal for choosing an access place memory bank based on 
said number of setting-out ways. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the storage which applies the interleave method 

represented by main storage, 

[0002] 

[Description of the Prior Art] In order to perform memory access at a high speed in stores, such as main 
storage, there are many to which an interleave method is applied from the former. An interleave method 
is the technique of attaining unprovement in the speed by assigning the address to the memory (each 
being called a memory bank) prepared two or more sets in order, and accessing each bank at 
juxtaposition. What set the number of these banks to m is called m way interleave method. 
[0003] In the storage of m way interleave method, when extending memory, only the number of ways 
must extend memory. That is, it is necessary to perform duplication of the storage of m way interleave 
method per multiple of m. For this reason, even when the capacity of required storage can secure by less 
than m memory, a user has to extend m memory. 

[0004] As an example, the block configuration of the store of 4 way interleave method is shown in 
drawing 6 . the inside of drawing, and AO B - 0, CO, DO, -An, Bn, Cn, and Dn It is a memory 
module, each - memory module AO -Dn The board (DOTA board) which mounted DRAM realizes. 
Here, it is memory module Ai -Di of the i-th train (row number i). The address assigned tums into the 
address of a case with four ways in drawing 7 . In this drawing 7 , X shows the maximum of the address 
which a memory module expresses. In addition, in drawing 7 , it is memory module Ai -Di of the i-th 
train of a case with one way, and a case with two ways besides a case with four ways. The address 
assigned is also shown. 

[0005] A memory module Ai, Bi, Ci, and Di It connects with the ports A, B, C, and D concerned so that 
it may be accessible from Ports A, B, C, and D. Now, when accessing the storage of drawing 6 R> 6 
from the memory control circuit 100, the address 131 and the interleave control signal 132 are given to 
the interleave control circuit 1 10 in the memory control circuit 100 concerned. This interleave control 
signal 132 shows whether the address which continued how many is accessed (here, it carries out to 1, 2, 
or 4). 

[0006] The interieave control circuit 110 has 4 way address translation circuit 1 1 1 and the interieave 
timing generation circuit 1 16. 4 way address translation circuit 1 1 1 is port selection-signal 133 A for 
choosing port A-D to access in response to the address 131 and the interleave control signal 132 - 133D. 
The memory module (it consists of row number [ which shows the aisle location of a memory module ], 
and the address in memory module) address 134 is generated. Port selection-signal 133 A from this 
address translation circuit 1 1 1 - 133D The memory module address 134 is outputted to a port selector 
120, and the memory module to access is determined. When access of the address which continued with 
the interleave control signal 132 especially is specified, the port accessed continuously and the address 
of a memory module are outputted. 

[0007] A port selector 120 is port selection-signal 133 A from the address translation circuit 1 1 1 in the 
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interreave control circuit 1 10 - ifjf. The port to access is chosen. Here, if^^ access of the two 
continuous addresses, it will be accessed in the combination of Ports A and B or Ports C and D. 
[0008] Next, the interleave timing generation circuit 116 outputs the timing signal 135 with which the 
timing of selection of a port selector 120 is expressed based on the number of the continuous address 
which the interleave control signal 132 shows, and to access. 

[0009] Now, they are AO - DO, and Al - Dl by the relation of the address assigned to a memory module 
when connecting a memory module to port A-D shown in drawing 6 . It is Ai -Di Uke. It is necessary to 
connect four memory modules simultaneously. Moreover, the order of connection of a memory module 
is AO - DO. Or An -Dn They are AO - DO to boards (not shown) with a mounting position (connector for 
memory module connection), such as the memory board and a system board. It is necessary to connect 
sequentially from a mounting position. For example, AO - DO Next, Al - Dl A mounting position is 
flown and they are a memory module A2 - D2. When it connects (to the original mounting position), 
they are AO - DO. It is judged as what was connected and they are a memory module A2 - D2. It cannot 
access, moreover, AO - B-2 up to ~ when a memory module is connected, the configuration of four ways 
can be taken AO - Dl up to - it is - a sake - A2 B-2 Access cannot be performed though the memory 
module was connected. 
[0010] 

[Problem(s) to be Solved by the Invention] As described above, with the store which applies the 
conventional interleave method, dupUcation of a memory module had to be extended according to the 
number of ways of immobilization (the number of banks), namely, since a duplication unit was 
immobilization, there was a problem that a user v^U be able to decide the number of the memory 
module to extend regardless of the capacity of the store to need. For this reason, when unnecessary, the 
problem that a user's burden became large also had only the storage of small capacity. 
[001 1] This invention was made in consideration of the above-mentioned situation, and the object has 
the change in the memory module of the amount which a user needs in offering the storage which 
applies the interleave method which can be held without being influenced by the number of banks by the 
ability being made to carry out adjustable [ of the number of ways of an interleave ] according to the 
assignment from the outside. 

[0012] Other objects of this invention are by determining the memory bank used according to the 
number of the appointed ways from the outside to offer the storage which applies the interleave method 
which can perform interleave control suitable for the memory bank configuration (memory module 
mounting gestalt) which the user built. 

[0013] The object of fiirther others of this invention is to offer the storage which applies the interleave 
method which can carry out selection setting out of the number of ways automatically according to a 
memory bank configuration (memory module mounting gestalt). 
[0014] 

[Means for Solving the Problem and its Function] The store concerning the 1st viewpoint of this 
invention is a store which applies the interleave method with which m memory banks were built by 
mounting two or more memory modules which consist of a memory device. With the address translation 
means which inputted the number of ways of the arbitration of the interleave specified from the exterior 
(however, below m), is equipped vAth the interleave control circuit which performs interleave control 
according to the number of ways concerned, and was formed in this interleave control circuit It is 
characterized by generating the selection signal for choosing the module positional information which 
shows the location of the memory module in a bank which should access based on the address and the 
number of the appointed ways of external assignment, the address in the memory module concerned, 
and an access place memory bank. 

[0015] In the above-mentioned configuration, the selection signal for choosing the address in the module 
positional information which is decided in the number of ways of external assignment and the address of 
external assignment and which shows the location of the memory module in a bank which should be 
accessed, and the memory module concemed, and an access place memory bank (memory bank for 
several appointed way minutes fundamentally decided by the external appointed address and the number 
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©f the appointed ways) is generl|PR)y the address translation means in an Inlerleave control circuit. 
Thereby, the memory module in the location which the above-mentioned module positional information 
in each memory bank which a selection signal shows in a store, and which the memory bank for several 
appointed way minutes was chosen, for example, and was chosen shows is accessed according to the 
above-mentioned address in a memory module. 

[0016] Thus, the interleave control with the number of the appointed ways is attained by specifying from 
the outside the number of ways of the arbitration which makes several m of the memory bank currently 
built an upper limit, without being influenced by the number of memory banks, therefore ~ for example, 
even if, I want to secure memory space required of duplication of the minimum memory module at the 
sacrifice of an access rate, when the number of memory modules required to increase memory capacity 
does not tum into a multiple of m - what is necessary is just to specify the number of ways of under m, 
if it becomes 

[0017] The store concerning the 2nd viewpoint of this invention is a store which applies the interleave 
method which can build a maximum of m memory banks by mounting two or more memory modules 
which consist of a memory device. With the address translation means which inputted the number of 
ways of external assignment (however, below m), is equipped with the interleave control circuit which 
performs interleave control according to the number of ways concemed, and was formed in this 
interleave control circuit While generating the module positional information which shows the location 
of the memory module in a bank which should access based on the address and the number of the 
appointed ways of external assignment, and the address in the memory module concemed It is 
characterized by generating the selection signal for choosing an access place memory bank based on the 
number of the appointed ways. 

[0018] In the above-mentioned configuration, the address in the module positional information which is 
decided in the nxmiber of ways of external assignment and the address of external assignment and which 
shows the location of the memory module in a bank which should be accessed, and the memory module 
concemed is generated by the address translation means in an interleave control circuit. Moreover, the 
selection signal for choosing the memory bank for several appointed way minutes decided only by the 
number of the appointed ways as an access place memory bank with this address translation means is 
also generated. 

[0019] Thus, since the location and the number of a memory bank of an access place are decided only by 
the number of the appointed ways as the fu:st place. Since in other words the location and the number of 
a memory bank to be used can specify it as arbitration by the number assignment of ways from the 
outside and interleave control of the number of the appointed ways can be performed for the appointed 
bank, a user only specifies the number of ways. The interleave control doubled with the memory bank 
configuration (memory module mounting gestalt) which self built can be made to perform. 
[0020] Moreover, it also becomes possible by establishing the number selection means of ways for 
detecting the above-mentioned memory bank configuration (memory module mounting gestalt), and 
carrying out selection setting out of the number of ways of an interleave to choose automatically the 
number of ways doubled with the memory bank configuration (memory module mounting gestalt) which 
tiie user built. 
[0021] 

[Example] Hereafter, with reference to a drawing, it explains per example of this invention. 

[1st example] drawing 1 is the block block diagram showing the 1st example of the store which applies 

the interleave method of this invention. In addition, the same sign is given to the same part as drawing 

6. 

[0022] The storage of drawing 1 is the memory module AO controlled by the memory control circuit 200 
and this memory control circuit 200, BO, CO, DO, Al, Bl, CI, and Dl. ~ It was constituted by the group, 
and setting-out modification is possible to the number of ways of the arbitration of one way, two ways, 
and the four ways, and it has come to it. 

[0023] The memory control circuit 200 consists of an interleave control circuit (1, 2, and 4 way 
interleave control circuit) 210, a port selector 120, and four port A-D. 
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ch mounted DRAM with a capacity onffKB (kilobyte) realizes, 
and memory module Ai -Di (i=0-n) of the i-th train is specified with a row number i, and is accessed by 
the 16-bit DRAM address (address in a memory module). 

[0025] The interleave control circuit 210 is b3 1-bO which input the number information 230 of ways 
which shows the number of ways specified from the exterior, change the number of ways, and are given 
from the number of ways, and tiiie outside. Based on the address 131 and the interleave control signal 
132 of 32 bit patterns, conversion to the memory module address, timing generation of an interleave 
method, etc. are performed. 

[0026] A port selector 120 chooses the port accessed out of port A-D in response to control of the 
interleave control circuit 210. Ports A are the memory module AO connected to the port A concerned, 
Al, and data input/output port between — , and have an input output buffer (not shown). 
[0027] Ports B are the memory module BO connected to the port B concerned, Bl, and data input/output 
port between and have an input output buffer (not shown). Ports C are the memory module CO 
connected to the port C concerned, CI, and data input/output port between and have an input output 
buffer (not shown). 

[0028] Ports D are the memory module DO connected to the port D concerned, Dl, and data input/output 
port between — , and have an input output buffer (not shown). The interleave control circuit 210 consists 
of 1, 2 and a 4 way address translation circuit 211, and 1, 2 and 4 way timing generation circuit 216. 
[0029] 1, 2, and 4 way address translation circuit 21 1 are port selection-signal 133 A for choosing port 
A-D - 133D according to the number information 230 of ways specified from the exterior based on the 
address 131, the interleave control signal 132, and timing signal (from 1, 2, and 4 way timing generation 
circuit 216) 135 which are inputted. The memory module (it consists of row number [ of a memory 
module ] and the address in module) address 134 is generated. 

[0030] Drawing 2 shows the configuration of 1 , 2, and 4 way address translation circuit 211.1,2, and 4 
way address translation circuit 211 consist of an address selection circuit 2 12,. a consecutive-addresses 
generation circuit 213, and a port selection-control circuit 214. 

[003 1] The address selection circuit 212 is b3 1-bO which are inputted. For example, the row number 23 1 
of 14 bits and the address 232 in [ of 16 bits ] a memory module, and the 2-bit port number 233 that 
shows a port location which shows the aisle location of the memory module to access by information 
selection actuation based on the number information 230 of ways for the address 131 of 32 bit patterns 
are generated. 

[0032] The address selection circuit 212 is bl5-bO in the address 131 about b31-bl8 in the address 131 

as the address 232 in a memory module as a row number 231, when one way is specified using the 
number information 230 of ways in this example. And it is constituted so that b 17b 16 in the address 131 
may be chosen as a port number 233, respectively. 

[0033] moreover ~ the case where, as for the address selection circuit 212, two ways are specified using 
the number information 230 of ways — as a row number 231 — b31-bl8 in the address 131 ~ as the 
address 232 in a memory module — bl6-bl in the address 131 and — as a port number 233 - bl7b0 in 
the address 131 It is constituted so that it may choose, respectively. 

[0034] moreover - the case where, as for the address selection circuit 212, four ways are specified using 
the number information 230 of ways - as a row number 231 - b31-bl8 in the address 131 - as the 
address 232 in a memory module - bl7-b2 in the address 131 and as a port number 233 - bl bO in 
the address 13 1 It is constituted so that it may choose, respectively. 

[0035] Next, the consecutive-addresses generation circuit 213 carries out a sequential generation output 
to the timing the timing signal 135 from 1, 2, and 4 way timing generation circuit 216 indicates the 
address 234 in a memory module for the number which the interleave control signal 132 specifies to be, 
when the number information 230 of ways and the interleave control signal 132 fulfill either the 
conditions (1) described below - conditions (3) in response to the address 232 in a memory module from 
the address selection circuit 212. 

[0036] Conditions (1) are the cases where the number information 230 of ways shows one way, and the 
interleave control signal 132 shows four address continuation, first. In this case, the consecutive- 
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addresses generation circuit 213^|iuts in order the address 234 in a niernoiTrnodule with which 2 bits 
of low order of the address 232 m a memory module wete transposed to "00", "01", "10", and "11", 
respectively. 

[0037] Next, conditions (2) are the cases where the number information 230 of ways shows one way, 
and the interleave control signal 132 shows two address continuation. In this case, the consecutive- 
addresses generation circuit 213 outputs in order the address 234 in a memory module with which 1 bit 
of low order of the address 232 in a memory module was transposed to "0" and "1", respectively. 
[0038] Next, conditions (3) are the cases where the number information 230 of ways shows two ways, 
and the interleave control signal 132 shows four address continuation. In this case, the consecutive- 
addresses generation circuit 213 outputs in order the address 234 in a memory module with which 1 bit 
of low order of the address 232 in a memory module was transposed to "0" and "1", respectively like the 
case of conditions (2). 

[0039] In other than above-mentioned condition (1) - (3), the consecutive-addresses generation circuit 
213 outputs the address 232 in a memory module inputted as the address 234 in a memory module as it 
is. 

[0040] The function of the above consecutive-addresses generation circuit 213 is arranged and shown in 
drawing 3 . The address 234 in a memory module from the consecutive-addresses generation circuit 213 
is combined with the row number 231 from the address selection circuit 212, and is sent to a port 
selector 120 as the memory module address 134 from 1, 2, and 4 way address translation circuit 211. 
[0041] On the other hand, the port selection-control circuit 214 is port selection-signal 133 A - 133D 
based on the port number 233 and the interleave control signal 132 from the outside, and the number 
information 230 of ways from the address selection circuit 212. It determines. 
[0042] Next, 1, 2, and 4 way timing generation circuit 216 in 1, 2, and 4 way interleave control circuit 
210 output the timing signal 135 wdth which the timing of selection of a port selector 120 is expressed 
based on the interleave control signal 132 and the number information 230 of ways. 
[0043] Next, actuation of the 1st example of this invention is explained. With the store of drawing 1 , 
the number information 230 of ways which the number of ways to use out of one way, two ways, and 
four ways can be changed and set up now by switch actuation of a user etc., and shows that number of 
ways by this actuation is first given to the interleave control circuit 210 in the memory control circuit 
200. Setting out of this number of ways is possible by keyboard grabbing besides sv^tch actuation etc. 
[0044] Moreover, in case a memory module is extended in the store of drawing 1 , they are AO, BO, CO, 
DO, Al, Bl, CI, Dl, -Ai, Bi, Ci, Di, -An, Bn, Cn, and Dn. It is necessary to carry out in order. A user 
mounts a required number of memory modules on a board in above order according to the capacity of 
the store which self needs. 

[0045] They are AO - D2. When the memory module of until is mounted, a user usually sets up four 
ways for improvement in the speed of memory access. Now, generally the memory duplication in the 
case of using it in four ways needs to carry out four memory modules to a unit. For this reason, in 
memory space for example, even when duplication of two memory modules is enough, four memory 
modules (if it is the case where AO - D2 are mounted, they are four memory modules of A3 - D3) must 
be extended. 

[0046] However, there is a case where he wants for some users to secure memory space required of 
dupUcation of the minimum memory module at the sacrifice of an access rate even if Since it can 
change to 2 way interleave by changing and setting up two ways so that it may state below if it is case 
sufficient with two memory modules in memory space for example, in this example, it is duplication of 
a memory module A3 (not being four of A3 like [ in the case of four ways ] - D3) B3 It can stop to the 
minimum. The burden (on cost) by the side of a user is mitigable with this. 

[0047] Moreover, it is AO -B3 by the above-mentioned duplication. What is necessary is just to change 
from two ways to four ways to accelerate an access rate, even if until sacrifices memory space shortly in 
the mounted storage. Thereby, 4 way interleave control is performed and an access rate can be gathered. 
However, it is A3 in this case. B3 A memory module is not accessed but becomes useless. 
[0048] Here, each at the time of (3) 4 way assignment is explained in order about the way change 
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accofding td the number inform^PI 230 of ways at the time of (2) 2 way a^^mnent at the time of (1) 1 

way assignment. 

(1) The address 131 and the interleave control signal 132 of 32 bit patterns should be first given to the 
memory control circuit 200 in the store of drawing 1 in the condition that one way is specified using the 
nimiber information 230 of ways, at the time of 1 way assignment. 

[0049] This address 131 and the interleave control signal 132 are inputted into 1, 2, and 4 way address 
translation circuit 21 1 in the interleave control circuit 210 established in the memory control circuit 200 
with the number information 230 of ways. 

[0050] The address selection circuit 212 in 1, 2, and 4 way address translation circuit 21 1 performs 
information selection actuation for the address 131 in the input concerned based on the number 
information 230 of ways in the input to 1, 2, and 4 way address translation circuit 211, and generates the 
address 232 with a row number [ 23 1 or 16 bits ] of 14 bits in a memory module, and the 2-bit port 
number 233. 

[0051] Like this example, when one way is specified using the number information 230 of ways, the 
address selection circuit 212 makes a row number b31-bl8 in the address 131 of 32 bit patterns, and it is 
bl5-b0. It considers as the address 232 in a memory module, and a selection output is carried out by 
making b 17b 16 into a port number 233, respectively, 

[0052] The port number 233 (bl7bl6 in the address 131) from the address selection circuit 212 is 
inputted into the port selection-control circuit 214 with tiie interleave control signal 132 and the number 
information 230 of ways. 

[0053] The port selection-control circuit 214 is port selection-signal 133A - 133D, when one way is 
specified using the number information 230 of ways like this example. Only only one port selection 
signal corresponding to the port which a port number 233 (b 17b 16 in the address 131) shows is activated 
inside. 

[0054] The address 232 in a memory module from the address selection circuit 212 is inputted into the 
consecutive-addresses generation circuit 213 with the interleave control signal 132, the number 
information 230 of ways, and a timing signal 135. This timing signal 135 is generated by 1, 2, and 4 way 
timing generation circuit 216 based on the interleave control signal 132 and the number information 230 
of ways. When four address continuation access is specified by the interleave control signal 132 and one 
way is specified using the number information 230 of ways, specifically When a timing signal 135 is 
generated continuously 4 times, four address continuation access is specified by the interleave control 
signal 132 and two ways are specified using the number information 230 of ways, When two address 
continuation access is specified by the interleave control signal 132 and one way is specified using the 
nimiber information 230 of ways, a timing signal 135 is generated twice continuously and a timing 
signal 135 is generated only once except [ its ]. 

[0055] The consecutive-addresses generation circuit 213 will be outputted according to the timing signal 
135 from 1,2, and 4 way timing generation circuit 216 by making the address 232 in a memory module 
firom the address selection circuit 212 into the address 234 in a memory module as it is, if single address 
access is specified by the interleave control signal 132 when one way is specified using the number 
information 230 of ways like this example. 

[0056] Moreover, the consecutive-addresses generation circuit 213 will output in order the address 234 
in a memory module with which 1 bit of low order of the address 232 in a memory module from the 
address selection circuit 212 was transposed to "0" and "1", respectively according to the timing signal 
135 from 1, 2, and 4 way timing generation circuit 216, if two address continuation access is specified 
by the interleave control signal 132 when one way is specified using the niunber information 230 of 
ways. 

[0057] Moreover, if four address continuation access is specified by the interleave control signal 132 
when one way is specified using the number information 230 of ways, the consecutive -addresses 
generation circuit 213 The address 234 in a memory module with which 2 bits of low order of the 
address 232 in a memory module from the address selection circuit 212 were transposed to "00", "01", 
"10", and "11", respectively It outputs according to the timing signal 135 from 1, 2, and 4 way timing 
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generation circuit 216. 

[0058] The address 234 in a memory module from the consecutive-addresses generation circuit 213 is 
combined with the row nimiber 231 from the address selection circuit 212, and is supplied to a port 
selector 120 with port selection-signal 133 A - 133D (in the example of one way, only any one is active) 
as the memory module address 134 from 1, 2, and 4 way address translation circuit 211. The timing 
signal 135 from 1, 2, and 4 way timing generation circuit 216 is also supplied to this port selector 120. 
[0059] A port selector 120 is selection-signal 133 A - 133D. The port which an inner active port 
selection signal specifies is chosen according to the timing signal 135 from the timing generation circuit 
216, and the memory module address 134 is passed. When one way (1 way interleave) is specified like 
this example, only one port that bl7bl6 in the address 131 show is chosen. And the memory module of 
the aisle location which is connected to the selected port and specified with the row number 231 in the 
memory module address 134 is accessed by the address 234 in a memory module in the memory module 
address 134. 

[0060] A row number 231 is b31-bl8 in the address 131 here. The address 234 in a memory module is 
bl5-bO in the address 131. Very thing (in the case of single address access), bl5-b0 The thing (in the 
case of two address continuation access) with which 1 bit of low order was replaced to "0" or "1", or 
bl5-bO 2 bits of low order were transposed to "00", "01", "10", or "11" (in the case of four address 
continuation access). Therefore, the address allotment to memory module Ai -Di of the row nximber i in 
this example becomes like the case with one way in drawing 7 . 

(2) Explain the case where two ways are specified using the time of 2 way assignment, next the number 
information 230 of ways. 

[0061] The address selection circuit 212 in 1, 2, and 4 way address translation circuit 211 performs 
information selection actuation for the address 131 of 32 bit pattems based on the number information 
230 of ways, 

[0062] Like this example, when two ways are specified using the number information 230 of ways, the 
address selection circuit 212 makes a row number b31-bl8 in the address 131 of 32 bit pattems, and it is 
bl6-bl. It considers as the address 232 in a memory module, and is bl7b0. It considers as a port number 
233 and a selection output is carried out, respectively. 

[0063] The port number 233 (here b in the address 131 17b0) from the address selection circuit 212 is 
inputted into the port selection-control circuit 214 with the interleave control signal 132 and the number 
information 230 of ways. 

[0064] If single address access is specified by the interleave control signal 132 when two ways are 
specified using the number information 230 of ways like this example, the port selection-control circuit 
214 Port selection-signal 133 A - 133D Only only one port selection signal corresponding to the port 
which a port number 233 (bl7b0 in the address 131) shows is activated inside. If two address 
continuation access or four address continuation access is specified by the interleave control signal 132 
two port selection signals ("0" - if it becomes - port selection-signal 133 A and 133B -) corresponding 
to the port which the most significant bit (bl 7 in the address 13 1) of a port number 233 shows among 
port selection-signal 133A - 133D If it is "1", only the port selection signals 133C and 133D will be 
activated. 

[0065] The address 232 in a memory module from the address selection circuit 212 is inputted into the 
consecutive-addresses generation circuit 213 with the timing signal 135 from the interleave control 
signal 132, the number information 230 of ways, and 1, 2 and 4 way timing generation circuit 216. when 
two ways are specified using the number information 230 of ways like this example in a timing signal 
135, four address continuation access is specified by the interleave control signal 132 - if it becomes, it 
will generate continuously twice - having - other than this - coming out - it is generated only once. 
[0066] The consecutive-addresses generation circuit 213 will be outputted according to the timing signal 
135 from 1, 2, and 4 way timing generation circuit 216 by making the address 232 in a memory module 
from the address selection circuit 212 into the address 234 in a memory module as it is, if single address 
access or two address continuation access is specified by the interleave control signal 132 when two 
ways are specified using the number information 230 of ways. 



• 
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[0067] Moreover, the consecutiljidresses generation circuit 213 will ou^Rn order the address 234 
in a memory module with which 1 bit of low order of the address 232 in a memory module from the 
address selection circuit 212 was transposed to "0" and "1", respectively according to the timing signal 
135 from 1, 2, and 4 way timing generation circuit 216, if four address continuation access is specified 
by the interleave control signal 132 when two ways are specified using the number information 230 of 
ways. 

[0068] It is combined with the row number 231 from the address selection circuit 212, and the address 
234 in a memory module from the consecutive-addresses generation circuit 213 is port selection-signal 
133A - 133D as the memory module address 134 from 1, 2, and 4 way address translation circuit 211. A 
port selector 120 is supplied. The timing signal 135 from 1, 2, and 4 way timing generation circuit 216 is 
also supplied to this port selector 120. 

[0069] A port selector 120 is port selection-signal 133A - 133D. The port which an inner active port 
selection signal specifies is chosen according to the timing signal 135 from the timing generation circuit 
216, and the memory module address 134 is passed, when two ways (2 way interleave) are specified like 
this example, two address continuation access or four address continuation access is specified by the 
interleave control signal 132 - if it becomes - bl7b0 in the address 131 from - two ports (b if it is 17= 
0 and is Ports A and B and b= 1 ports C and D) which the becoming most significant bit of a port 
number 233 shows are chosen. Similarly, if single address access is specified by the interleave control 
signal 132, only one port that the port number 233 which consists of bl7b0 in the address 131 shows 
will be chosen. And tiie memory module of the aisle location which is connected to the selected port and 
specified with the row number 231 in the memory module address 134 is accessed by the address 234 in 
a memory module in the memory module address 134. 

[0070] Here, a row number 231 is b31-bl8 in the address 131, and the address 234 in a memory module 
is bl6-bl in the address 131 . The very thing (in the case of single address access or two address 
continuation access), or bl6-bl 1 bit of low order was transposed to "0" or "1" (in the case of four 
address continuation access). Therefore, memory module Ai -Di of the row number i in this example 
Address allotment becomes like the case with two ways in drawing 7 . 

(3) Explain the case where four ways are specified using the time of 4 way assignment, next the number 
information 230 of ways. 

[0071] The address selection circuit 212 in 1, 2, and 4 way address translation circuit 211 performs 
information selection actuation for the address 13 1 of 32 bit patterns based on the number information 
230 of ways. 

[0072] Like this example, when four ways are specified using the number information 230 of ways, the 
address selection circuit 212 makes a row number b31-bl8 in the address 131 of 32 bit patterns, and it is 
bl7-b2. It considers as the address 232 in a memory module, and is bl bO. It considers as a port number 
233 and a selection output is carried out, respectively. 

[0073] The port number 233 (here b in the address 13 1 one bO) from the address selection circuit 212 is 
inputted into the port selection-control circuit 214 with the interleave control signal 132 and the number 
information 230 of ways. 

[0074] If single address access is specified by the interleave control signal 132 when four ways are 
specified using the number information 230 of ways like this example, the port selection-control circuit 
214 Port selection-signal 133A - 133D Only only one port selection signal corresponding to the port 
which a port number 233 (bl7b0 in the address 131) shows is activated inside. If two address 
continuation access is specified by the interleave control signal 132 two port selection signals ("0" - if it 
becomes - port selection-signal 133 A and 133B ~) corresponding to the port which the most significant 
bit (bl in the address 131) of a port number 233 shows among port selection-signal 133A - 133D If it is 
"1", and only port selection-signal 133C and 133D are activated and four address continuation access is 
specified by the interleave control signal 132, it is port selection-signal 133A - 133D. All are activated. 
[0075] The address 232 in a memory module from the address selection circuit 212 is inputted into the 
consecutive-addresses generation circuit 213 with the timing signal 135 from the interleave control 
signal 132, the number information 230 of ways, and 1, 2 and 4 way timing generation circuit 216. A 
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ince, when four ways are specified usin^he number information 




[0076] The consecutive-addresses generation circuit 213 is outputted according to the timing signal 135 
from 1, 2, and 4 way timing generation circuit 216 by making the address 232 in a memory module from 
the address selection circuit 212 into the address 234 in a memory module as it is, when four ways are 
specified using the number information 230 of ways. 

[0077] It is combined with the row number 23 1 from the address selection circuit 212, and the address 
234 in a memory module from the consecutive-addresses generation circuit 213 is port selection-signal 
133 A - 133D as the memory module address 134 from 1, 2, and 4 way address translation circuit 21 1. A 
port selector 120 is supplied. The timing signal 135 from 1, 2, and 4 way timing generation circuit 216 is 
also supplied to this port selector 1 20. 

[0078] A port selector 120 is port selection-signal 133 A - 133D. The port which an inner active port 
selection signal specifies is chosen according to the timing signal 135 from the timing generation circuit 
216, and the memory module address 134 is passed. If four address continuation access is specified by 
the interleave control signal 132 when four ways (4 way interleave) are specified like this example, all 
port A-D will be chosen, if similarly two address continuation access is specified by the interleave 
control signal 132 - blbO in the address 131 from ~ two ports which the becoming most significant bit 
of a port number 233 shows are chosen, and only one port where single address access is specified and 
that a port number 233 shows if it becomes is chosen. And the memory module of the aisle location 
which is connected to the selected port and specified with the row number 23 1 in the memory module 
address 134 is accessed by the address 234 in a memory module in the memory module address 134. 
[0079] Here, a row number 231 is b31-bl8 in the address 131, and the address 234 in a memory module 
is bl7-b2 in the address 131. It is the very thing. Therefore, memory module Ai -Di of the row number i 
in this example Address allotment becomes like the case with foxir ways in drawing 7 . 
[0080] Although it is the case where a limit is not given to the port (bank) where the above connects a 
memory module (mounting), when the number of ports (bank) which connects a memory module 
(mounting) is limited and a user chooses the number of ways using the number information 230 of ways, 
it is also possible to consider as the configuration by which automatic assignment of the port (bank) to 
be used is carried out. 

[Example which is the 2nd] There, with reference to a drawing, it explains per [ which was applied to 
storage with such a port (bank) limit fimction ] 2nd example. In addition, if it is one way, only ports A 
are two ways and this examples are.Ports A and B and four ways, they are examples by which automatic 
assignment of the activity of port A-D is carried out. 

[0081] First, in the store of a configuration as shown in drawing 1 , in order to realize the above port 
(bank) limit functions, it replaces with 1, 2, and 4 way address translation circuit 21 1 21 1 in drawing 1 , 
i.e., 1, 2, and 4 way address translation circuit of a configuration of being shown in drawing 2 , and 1 , 2, 
and 4 way address translation circuit 311 of a configuration of being shown in drawing 4 are used. In 
addition, the same sign is given to the same part as drawing 2 during the configuration of drawing 4 . 
[0082] Like 1, 2, and 4 way address translation circuit 21 1 of drawing 2 ,1,2, and 4 way address 
translation circuit 3 1 1 shown in drawing 4 have the consecutive-addresses generation circuit 213 and the 
port selection-control circuit 214, and also has the address selection circuit 312 replaced with and used 
for the address selection circuit 212 in drawing 2 . 

[0083] The address selection circuit 312 is b31-bO which are inputted like the address selection circuit 
212 in drawing 2 . The row number 231 of 14 bits which shows the aisle location of the memory module 
to access by information selection actuation based on the number information 230 of ways for the 
address 13 1 of 32 bit patterns and the address 232 in [ of 16 bits ] a memory module, and the 2-bit port 
number 233 which shows a port location are generated. 

[0084] The point that the address selection circuit 312 differs from the address selection circuit 212 in 
drawing 2 is the content of information selection actuation for the address 13 1, as stated below. Namely, 
the address selection circuit 312 is bl5-b0 in the address 131 about b29-bl6 in the address 131 as the 
address 232 in a memory module as a row number 23 1 , when one way is specified using the number 
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information 230 of ways. And i^^onstituted so that what transposed b31^Rn the address 131 to "00" 
as a port number 233 may be chosen, respectively. 

[0085] moreover ~ the case where, as for the address selection circuit 312, two ways are specified using 
the number information 230 of ways — as a row number 23 1 - b30-bl7 in the address 13 1 - as the 
address 232 in a memory module - bl6-bl in the address 131 and — as a port number 233 - b31bO in 
the address 131It is constituted so that the thing replaced with "00" may be chosen, respectively. 
[0086] moreover ~ the case where, as for the address selection circuit 312, four ways are specified using 
the number information 230 of ways - as a row number 231 - b31-bl8 in the address 131 as the 
address 232 in a memory module - bl7-b2 in the address 131 and - as a port number 233 -- bl bO in 
the address 131 It is constituted so that the thing replaced with "00" may be chosen, respectively. 
[0087] About other elements 213, i.e., consecutive-addresses generation circuit, and port selection- 
control circuits 214 in 1, 2, and 4 way address translation circuit 3 1 1, it is not different from the 
consecutive-addresses generation circuit 213 in 1, 2, and 4 way address translation circuit 21 1 in said 1st 
example, and the port selection-control circuit 214 at all. 

[0088] It replaces with 1, 2, and 4 way address translation circuit 21 1 of a configuration of that 1, 2, and 
4 way address translation circuit 311 of the above configuration are shown in drawing 2 , and uses into 
the interleave control circuit 210 of the store of drawing 1 , 

[0089] In this case, since "00" is always outputted as a port number 233, if it is at the 1 way appointed 
time, Port A will be chosen from the address selection circuit 3 12 in I, 2, and 4 way address translation 
circuit 3 1 1 by control of the port selection-control circuit 214, and port B-D is disregarded. Moreover, 
from the address selection circuit 312, b29-bl6 in the address 131 are bl5-b0 in the address 131 as the 
address 232 in a memory module as a row number 23 1 . A selection output is carried out. Therefore, the 
address will be assigned to an object in order in the memory module AO connected to Port A, Al, and ~. 
for example, memory module Ai **** - Address iX, iX+1, and - (i+1) - X-1 assigns ~ having - the 
following memory module Ai+l **** - Address (i+1) X, X (i+l)+l, and - (i+2) - X-1 is assigned. 
[0090] Similarly, if it is at the 2 way appointed time, Ports A and B are chosen by control of the port 
selection-control circuit 214, Ports C and D will be disregarded and the configuration of two ways will 
be taken. Moreover, from the address selection circuit 312, b30-bl7 in the address 131 are bl6-bl in the 
address 1 3 1 as the address 232 in a memory module as a row number 23 1 . A selection output is carried 
out. Therefore, the address will be assigned to the port A side memory module and the port B side 
memory module in order by tums. for example, memory module Ai **** - Address iX, iX-f2, and - 
(i+2) - X-2 assigns - having - the following memory module Ai+1 **** - Address (i+2) X, X (i+2) 
+2, and ~ (i+4) - X-2 is assigned, moreover, memory module Bi **** - address iX+1, iX+3, and - 
(i+2) ~ X-1 assigns - having - the following memory module Bi+1 **** ~ the address (i+2) X+1, X 
(i+2)+3, and - (i+4) - X-1 is assigned. 

[0091] Similarly, if it is at the 4 way appointed time, port A-D will be chosen by control of the port 
selection-control circuit 214, and the configuration of four ways will be taken. However, in the 
configuration of two ways or four ways, it is necessary to make the number of the memory modules 
linked to each port to be used into the same number. When the number of a memory module changes 
with ports to be used, it doubles with the nimiber of fewest memory modules. 
[0092] Moreover, b31-bl8 in the address 131 are bl7-b2 in the address 131 as the address 232 in a 
memory module as a row number 23 1 like the address selection circuit 212 in the 1st example from the 
address selection circuit 3 12 at the time of 4 way assignment. A selection output is carried out 
Therefore, the address allotment to a memory module becomes the same as that of the time of 4 way 
assignment in said 1st example. 

[0093] The port (bank) used above according to the number of ways which the user chose in this 
example like is restricted. Therefore, when a user chooses the nxmiber of ways in consideration of the 
usable number of ports (bank) decided by the memory module mounting condition, even a low order 
model with a memory module configuration small-scale from the high-end model of the maximum 
magnitude can support. 

[0094] Although the 1st and 2nd examples described above explained the store which specifies the 
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number of ways by switch actus^^of a user etc., it is also possible to dete^ne mounting condition of 
each memory module and to carry out selection setting out of the number of ways automatically. 
[Example which is the 3rd] There, this invention is briefly explained with reference to a drawing per 
[ which was applied to storage with the automatic setting function of such a number of ways ] 3rd 
example. 

[0095] Drawing 5 is the block block diagram showing the 3rd example of the store which applies the 
interleave method of this invention. In addition, the same sign is given to the same part as drawing 1 , 
The memory control circuit 200 of the point that the storage shown in drawing 5 differs from the storage 
shown in drawing 1 is that the configuration uses a different memory control circuit 300. 
[0096] The memory control circuit 300 consists of the interleave control circuit (1,2, and 4 way 
interleave control circuit) 310, a number selection circuitry 340 of ways, a port selector 120, and four 
port A-D. 

[0097] The interleave control circuit 310 consists of 1 , 2 and a 4 way address translation circuit 3 1 1 of a 
configuration of being shown in drawing 4 applied in said 2nd example, and 1, 2 and 4 way timing 
generation circuit 216. 

[0098] The number selection circuitry 340 of ways detects the mounting condition of a memory module, 
and outputs the number information 230 of ways which shows the number of ways which carries out 
selection setting out automatically and set up the number of ways to the interleave control circuit 310 (1, 
2, inner 4 way address translation circuit 311, and inner 1, 2 and 4 way tuning generation circuit 216). 
[0099] In the nxunber selection circuitry 340 of ways, it is memory module AO -Dn. A board (not 
shown) with the connector for memory module connection which can be mounted to connection 
detecting-signal CSO -CSn It is inputted. Connection detecting signal CSi A row number is a 4-bit signal 
connected to the specific pin of the connector (Ai -Di connector of**) which is four of the memory 
module mounting positions of i, respectively, and a signal (logic) condition is determined by whether the 
memory module is mounted in the connector, for example, all memory module Ai -Di(s) are mounted in 
the connector whose row number is four of the memory module mounting positions of i - if it becomes 
- connection detecting signal CSi "1111"- becoming - Ai-Di neither is mounted - if it becomes - 
connection detecting signal CSi It is set to "0000." 

[0100] The number selection circuitry 340 of ways is 4 above-mentioned bits connection detecting- 
signal CSO -CSn. Based on a condition, the mounting condition (configuration of a memory module) of 
a memory module is detected, and the number of ways is chosen. However, in this example, mounting 
of a memory module shall have constraint and only one mounting gestah of connection vnih Port A, 
connection with Ports A and B, and connection with port A-D shall be allowed. 
[0101] The number selection circuitry 340 of ways is connection detecting-signal CSO -CSn. When it is 
judged that the memory module is connected to the port A of port A-D from the condition, the number 
infonnation 230 of ways which shows one way is outputted. Moreover, the number selection circuitry 
340 of ways outputs the number information 230 of ways which shows two ways when it is judged that 
the memory module is connected only to the ports A and B of port A-D, and when it is judged that the 
memory module is connected to all port A-D, it outputs the number information 230 of ways which 
shows four ways. 

[0102] If one way is specified using the number information 230 of ways as explained in full detail in 

said 2nd example, 1, 2, and 4 way address translation circuit 3 1 1 will choose Port A, and will apply 1 

way interleave. Moreover, if Ports A and B will be chosen, 2 way interleave will be applied, if two ways 

are specified using the number information 230 of ways, and four ways are specified, 1, 2, and 4 way 

address translation circuit 311 will choose port A-D, and will apply 4 way interleave. 

[0 1 03] In addition, in this example, since 1 , 2, and 4 way address translation circuit 3 1 1 of a 

configuration of having been shown in drawing 4 were used, mounting of a memory module had big 

constraint. However, this constraint can be eased by considering as the configuration as which a port 

number 233 is determined according to the port where the memory module is connected. 

[0104] Therefore, in the nvimber selection circuitry 340 of ways, it is connection detecting-signal CSO - 

CSn. By based decision of a connection port The value which shows Port A when it is judged that the 
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memory module is comiected to^J^ A the port number of "00" The value ^^h shows Port B when it 
is judged that it connects with Port B the port number of "0 1 " The value which shows Port C when it is 
judged that it connects with Port C the port number of "10" And when it is judged that it connects with 
Port D, the function in which the value which shows Port D outputs the port number of " U " to 1, 2, and 
4 way address translation circuit 311 with the number information 230 of ways is given. The value 
which shows Port A when it is judged that the memory module is connected to the number selection 
circuitry 340 of ways in Ports A and B further the port number of "00" The value which shows Port C 
when it is judged that it connects with Ports C and D the port number of " 1 0" And when it is judged that 
it connects with port A-D, the function in which the value which shows Port A outputs the port number 
of "00" to 1 , 2, and 4 way address translation circuit 3 1 1 with the number uiformation 230 of ways is 
given. 

[0105] Moreover, the function to input into the port selection-control circuit 214 by making into a port 
number 233 the port number outputted from the number selection circuitry 340 of ways is given to 1, 2, 
and 4 way address translation circuit 311. 

[0106] By doing in this way, one mounting gestalt of connection v^th Port A, connection with Port B, 
connection with Port C, connection with Port D, connection with Ports A and B, connection with Ports 
C and D, and connection with port A-D can be taken. This technique is applicable also to said 2nd 
example by considering as the configuration to which the port number according to the port where the 
memory module is connected is given v^th the number information 230 of ways by switch actuation of a 
user etc. in 1 , 2, and 4 way address translation circuit 311. 

[0107] Moreover, it also becomes possible to use all the memory modules mounted by assigning the 
address, i.e., considering as the configuration which changes an interleave method to every port 
(memory bank), so that Ports A and B may be accessed in two ways and Port C may be accessed in one 
way, when the memory module is connected to Ports A, B, and C, for example. 
[0108] 

[Effect of the Invention] Since it can carry out adjustable [ of the number of ways of an interleave ] 
according to the assignment from the outside according to this invention as explained in full detail 
above, a user can choose as arbitration either the activity gestalt which considers an access rate as top 
priority, or the activity gestalt which considers a deployment of memory space as top priority. If the 
small number of ways is specified in order to choose the latter especially, it is not necessary to extend a 
useless memory module which exceeds the memory space needed for it like before since it is not 
necessary to extend a memory module per multiple of the number of memory banks, although the 
memory space to need is secured. 

[0109] Moreover, since the memory bank used is chosen according to the number of the appointed ways 
from the outside accordmg to this invention, the interleave control suitable for the memory bank 
configuration can be made to perform by specifying the number of ways to compensate for the memory 
bank configuration (memory module mounting gestalt) which the user built. 

[0110] Moreover, since selection settmg out of the number of ways can be automatically carried out by 
detecting a memory bank configuration accordmg to this invention, the interleave control which suited 
the memory bank configuration (memory module mounting gestalt) which the user built can be made to 
perform without assignment actuation of a user. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, aiiy words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

prawing 1] The block block diagram showing the 1st example of the store which applies the interleave 
method of this invention. 

Prawing 2] The block block diagram of 1, 2, and 4 way address translation circuit 211m drawing I . 
[Drawing 3] Drawing arranging and showing the function of the consecutive-addresses generation 
circuit 213 in drawing 2 . 

Prawing 4] The block block diagram of 1, 2, and 4 way address translation circuit 3 1 1 applied in the 
2nd example of this invention. 

[Drawing 5] The block block diagram showing the 3rd example of the store which applies the interleave 
method of this invention. 

[Drawing 6] The block block diagram of the store of the conventional 4 way interleave method, 
[Drawing 7] Drawing showing the example of the address allotment to the memory module connected to 
each port in the store of an interleave method, 
[Description of Notations] 

120 " A port selector, 131 - The address, 132 - Interleave control signal, 133A - 133D - A port 
selection signal, 134 - Memory module address, 135 A timing signal, 200,300 - A memory control 
circuit, 210,310 - Interleave control circuit, 21 1,31 1 - 1, 2 and 4 way address translation circuit, 
212,312 Address selection circuit, 213 - A consecutive-addresses generation circuit, 214 - A port 
selection-control circuit, 216 - 1, 2, and 4 way timing generation circuit, 230 [ ~ A port number, 340 / - 

- The number selection circuitry of ways A-D / ~ A port and AO -Dn / - memory module and CSO -CSn 

- Connection detecting signal. ] - The number information of ways, 23 1 - A row number, 232,234 - 
The address in a memory module, 233 
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S,CX7i7-feX5fe^^:iJ/N*>i7^SS?-r^fcJ?) 
LmKT) ^A;'3LT. SK-^^x-f Scirse^'f >^'J- 20 

wia^>^'U-:/©i'(giiKtc, H9isfattSH^7i7-fex 

'r5fcJ&«na5JgS©7 H UXRt^WEJt^'^^x'f 

7h*WX$4^1-5i^^(C. Wfaf§;£':7x<ic*^)i:l3 
7 i7 -fcxjfe/ ^ U /S > ^ SJ?-r S fcjexDSS^ft^Sr* 

saia-f >^ u -yiw^iHFKfc. mnaiettSBi^Towta 

U t >?jL-;KDllg1^Si*;^ffi UT-f >is"J 
'>x-fic$S^^5£1--5fc*cO'i7x'fi:g5?^g^:. fllj 

tatatsgBS7i'-fex-rsfcfe<^^gpjgso7HuxR 40 
t^Mia-:? x-f ic«j?^g}c ct 0 $ nfc-^ X -f 

^-r^>'aL-;i/fi[Bf»ffiRt;^Kp^ ^ u ^ -:?i-;pf»37 

HWX<&4p)c-r^<tft(C, «fjia^^'i7x-f|gc$t)<?:(C7 
[0 0 0 1] 



[0 0 0 2] 

vm.(r)mi\ iiettSB^oiaigggTii. ;cqE:"j7 

H7 H i^;^ ^rKg^tctj ^mx. ^nyi; ^mwzji; 
i^©g:*mtufc'bott> m':7x-f'r>^'J-y;^si:t 

[0 0 0 3] m-^zx-f-f >iS"J--/:^^<7)iaitSBT' 

[0 0 0 4] ^sjtuT, 4^7x'f'f >^'j-y;^it:ota 

ttgB©:^nyirfl|jac^£0 6K^-r. ^tf. AO. BO 
. CO , DO . -An . Bn , Cn , Dn tt/t'Jt 
i/:i.-)VXh^, #;><^:'J^V3.-;PA0 ~Dn (i, D 

n-5, Z.Z.X. %\m (^J#^i) <r>:f^=^^)=t9:L-)v 

Ai ~Di Jci!lO#tte)tlS7HWXtt, 07ttJtiT 

■^7x'1'g:4 0ii^<^7H^7;<i:fj;a, ::<D07 lr43t> 
T, Xtt^^:'J^:i^a.-;W«-r7HU7.0ft±ffl<&^ 

Scl©«^<!:>^x'fic2<D«^<7). ^ i ^ijO^^tU ti^ 
3.-;i/Ai ~Di frtil0#tt6nS7HU:^tO^iTt> 

[0 0 0 5] /^:'J^Vi-;UAi , Bi , Ci . Di 
tt. #-bA, B. C. Di)^ib7 ^t7.'^mi^o\Z. 
SK4?-hA. B. C. D{rfi6il?«SnTVi5. $T, @ 
6©|3itSe*:'^^UIM»iaKl 0 0*^&7i^'fe:7.-r-5 

SK/^ 'JM^iHissi 0 ort^-f >^u-y 

a^lHlSS 1 1 0 ir, 7 h* l^X 1 3 1 .hois' U -:/$iJffll 
3 2«. ^oaii^tfc7Hk7>*7i7-bX-r-5*> (Cd 

x\t. 1. 2. 4w<rJ-rn75^tt" -5) s^-rt)®-c* 
•5, 

[0 0 0 6] -f >^"J-yS!lffll|Hl?Sl 1 Ott. 4'>x'f 

7 H ^x^l«siHiK 1 1 it-{y^^}--:f9^^yffi.i^ 

HIK 1 1 6 ^^ri/TliS. 4':;x-f 7HU;^^«lli!?Sl 

1 Hi, 7KI/X1 3 1 t-(y'^^)-zrunmm 32 

i$:§ltT. 7i7-tx-r€.jJ?-hA~DS:SK-r2.fc* 
WJj^-h«J?fi^l 3 3A ~1 3 3D (^tUtv 
jL-;|/©3?iJ{fi:B* 5^-r5<J#^i: U 1 5'a-JH^7 H 
W'X*^e.7Jc4) /^'J^:i?a.-;P7HUX1 3 4t€:4 

fiKT-s. ::w7 h'ux^t^imssi 1 1 d^^oij^-hiij? 

fi^l 3 3A ~1 3 3D i/t Utv'jL-;i'7 h'UX 1 
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3 

3 4{i. ^'^h-feUi/^ 1 2 Olltb^^^. 7i7-fe7>-r 

[0 0 0 7] Jp-h-tU-ir^ 1 2 Oti. 'f>^U-y$d 
illelK 1 1 0 1^07 K UX^tfeEI^ 1 1 1 ti^ib(Dt^- h 
SJ?»^1 3 3A ~1 3 3D \Z^^7i7-t7.ti>ts-h 
'SiMIRt^. Cm-e. m«2O0jgiBit/£:7HUX<D 
7^-t:7>T*^;^d:^«. jJ^-hAtB, *VittJJ?-hC 10 
t D (7)ffi*^t)-a:T7 -t 7. $ n^, 

[0 0 0 8] ^fc. -f >^ u -y^-f 5 >if^^m^ 1 

16«, -f >^"J-yiM»fg^l 3 2©*-r7i''fe7.-r 
Sil^Ufc7H^7.©iaSfc<&t)tlC, j}?-h-fel^i'^'l 
2 0 OSJ?©:5'-f 5 >if^m-rir-( S. >ifmn 1 3 5 S: 

[0 0 0 9] $T. 06llS^-r>J^-hA~D(C/t'J^: 

lt57KU;^<Z)llfST, AO ~D0 . Al ~Dl 05J;3 
Jr. Ai ~Di <D4m<D^^V'ti>:i.~)li^mizmi^ 20 

AO ~D0 TiMAn ~Dn WJI^&B (p^^rU^rv'j.— 

H^©7j^-H (aS^it-T) ~D0 OSIgfi 

fiA^e.J®l3Sig!UTVK!£^g7j^*^. 0iJA«> AO ~D 
0 <D'A\Z. Al ~D1 W||g{ifi5fll«tT. /^Ut 
i^:3.-)VA2 ~D2 ;5t (-ero^^O^gfiSfc) 

nfci^^tctt, AO ~Do rzmmm^nrzi><Dtnm 
^t'J^:>?i-;i'A2 ~D2 tt7i'-t;!^Tir;^c 

li. m^liiAQ ~B2 *T©;<^:'J^:i^jL-;i'7>t 30 

0 ~D1 A2 tB2 O/^rU 

MiSM^tiTti^ciUTt), 7i'-t:7.«ffA;j£ii. 
[0 0 10] 

ya.-)v<Dmmt, a^o-jx-fis (A*>5'g:) ic^tj 

titb, mm^\t'^^mt-r^tmmm<D^mizmmji<. 

[0 0 11] *%?^«±i2»if<&%g;tTnt$nfct)W 

[0 0 12] ^fflSnS^^rUA* 50 
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[0 0 13] *5g?g«StrflSOBWtt, ;<^:'jA*>i7<i 
[0 0 14] 

[iS^^)^St-r^fc«?)ro^gfi:C;fPffl] *^?g<D^l(0 
U t vi-^UrJ^SIgSn^ C tfc J; 0 mil©;* t 'J A-> 

-fic ({aUmtAT) ^A:'jLT> S^-i/x-f g:lct¥3'f 

0, CKD-f >^"J-y*!l1SPlHl8S{Ci?itfc7HU7.|5«i^ 
g;lcj;ti. ngl5Ji)£<07HUXRt^Jg^'>x-fS:*'b<i: 
H> 7i7-feX-r'^^A*>irf^^^'J^v?i-;i'C0fi:B?: 
*-r^Vi-;K4B«®. Sg;?^^:'J^:i^i-;H^7H 
1^7.. S.t^7i7-t7.$fe/^'J/'J>i7$S*?-r5fc«)<DS 

[0 0 15] ±faofllfig{I*3liTtt. nsuit^o^/x-f 

i:<i:^1.g|5Ji^W7Kl'X-C^*-5, 7 ^"^T.'t-^^ny 
1^ ^: U t a. -;KOfir B ?£:^-r ^ v' a - Jl'&gffiS 

ia^^t'j^:xi-;K^co7h*U';^. Rt;7i'-fex5fe 

^tUA*>i7 («2ti:Wlc:ttna5m5£7Hl/;^<!:Ji3f:7x 

•t^tz^<r)wmmi\ 'iy9^)-fm'^^^n<r>7Y 

i -;W4B1f fficD^-r&B I' & ;< ^ U ^: v' 3. - 
;P75t . ±12;* tut -;H^i7 h* icdto T7 -t 

[0 0 16] C:<DJ;-5C, i|i^$nTHS>^t'JA>d? 

m ^ «iait#» sii^-r © tci^^s t «j t v ^ --'Pic 
[0 0 17] i^%m<ri'^2<om.M.\z<Sh^wm.m.\t. / 

d t C J; 0 S:*:me<D / 1 «J /I > *i«}i|pltl;k'f >^ 
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[0 0 181 ±l30«)«{Cfet>T«, t^Ufi^<D'yx^ 

i7 ;< ^ U V OL - jKDfirR^^-r t v 3. -;H4ttls^ 
tSK/tiJtvi-;H^cD7HU7i7!)^ O^'U-:/ 

fc, ;i07Hl^x^tfe^i!:tJ;t), fl5t':7x'f«:fc*tfC 
ft*?.fg)t x-f &^i-<0/t 'J n>i7 *7 i^-fe;^5fep( ^ 

[0 0 19] c:<OJ;^IC. 7i'-fe7>5fe(0;)Ct 'J/N*>i7<D 

t!l:S<t<i&*ttg^'>x'rSco*--e-fi:tc*s-5fcto, s 

A>e<O'5x'fScJg^(3<k0e«(C}g^Tt, ^(Dt^^A 20 

■^x'f&^fis-r^fcttT'. 

[0 0 2 0] Sfc. ±KL-rc/^:'J/\'>i'i^fi£ (^tU 

t-&t)^^'>x'fBc*g«(WliS« 30 

[0 0 2 1] 

1 <Dmmm] m i \t:^%m<D^ >^ u -y;^^^ m 

•5. 

[0 0 2 2] 0 1 (Dieti^Btt. /^U$i|PlHlSS2 0 0 
i:. Z.(D:f.^UUmm^2 0 Q\Z^-:>Xm^-^n^^=e 40 
•Jt-:^jL-;i/AO , BO , CO . DO , Al . Bl , C 
1 . Dl •••OiftJ:l9«fi)c$n. l-^x-fv 2'^x'rR 

zf4':73i-((D^% <D&M<D 'Ox.'tmzmmmmii^'simti 

^oiZtioX^/^^, 
[0 0 2 3] :^'EVmmm^2 0 0\t. 'f>^'J-:/$iJ 
(1 • 2 • 4'?x'f'f >5"J-7'$!I1^|HIK) 2 1 
Ot. Tp-h-fel/'i^^ I 2 0 t, 4'3CDJt?-hA~DA^ 

[0 0 2 4] ^ i ^J(7);;<^:iJ^>'i-;UAi ~D i (i 
= 0~n) tt0iJ^«6 4KB (+am h) <0^m<OD 50 
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RAM^&3lgtfc#-H^^^4^-K) {rJ:f)||^$ 
n^h(DX\ 5>J§^ i T-Jg^^nX 1 6 tf-y hODRA 
M7HUX (/tUt-:^i-;Pf^7 Hl^X) H<k0 7i' 

[0 0 2 5] 'f>:^'J-yafflI|HlK2 lOtt, ^gSJcO 

j&s?nfc':7x-r&?&^-r':7x'f^ffiS2 3 o<&A;fjL 

T':?x'r^(D^i9§;i$fTV^, ^(D'yx.^^t. 
e4A.^.nStRj^«b31->-b0 (7)3 2 t'y bm^<D7V 
1 3 1 Ri;'f >J-yill«l(i# 1 3 2 tJl, 
P^^'Jt-;?a-JP7h*^X'\05S^. ■i>9^}-f:f3^ 

[0 0 2 6] 1 2 ott, -iy^^^-yu 

mmfik2 1 0C0$!l^i&§ttT;J^-hA~DOtt>A^e,7i7 

Kj)?-hAKSia[$n5^tut-;^i-;pAo , ai , 

[0 0 2 7] 7l?-hB«. a^5l^-hBfr8^iBE$tl-5/ 
^'J^5?a-;i/B0 . Bl , •••t<DPJJ©r-^'Aa*7j? 

CO , CI , - t<Dfii(D^-^ X^i]Tf--VXh^ . A 

[0 0 2 81 5jt-hD«, agJJp-HDfCgi^SnS^ 
tU^:i;a-;i'DO , Dl , •••<trorBl(Dx-5'Atti;'3# 

>:S'U-y$!lffll|5IK2 1 Ott, 1 • 2 • 4':;x'r7KW 
7>^tftlHlK2 1 li, 1 • 2 • 4 0:j^'i^'ii>Cf±fll(. 
lslK2 1 6t*^^fl|J5)c$nS. 
[0 0 2 9] 1 • 2 • 4>^x'f7KU7>^t^lHlSS2 1 1 

li, A:^^ns7Hi/xi 3 1, -r>^'J-y^i^®^ 
1 3 2&tA (1 • 2 • A'^ji-f^^^y^^^mm 1 

gsnfe-^i-fiBcitffiEsotrttevi, 3j?-hA~D«a 

5?-r5Ac*<D3p- hSJ^fi^ 1 3 3A ~ 1 3 3D t, 
( t U t V 3. -;KD?iJS^ t ^ i -;H^ 7 H I' X 
e.ii'iS) pttUtvi-jl'7 Hl/Z l 3 4<i:<£4fig-r-5 

[0 0 3 0] H2tt, 1 • 2 • 4'^x'f 7HW;^^l^lHl 
!S2 1 1 (D<gfife$:^-r. 1 • 2 • 4":7x'f 7HU7>^J^| 
lHl?S2 1 \ 7YU7.m^m^2 1 2^. 11^7 KU 
X^fi£|5lK2 1 3.!:. 7i^-hS*?*'Jji9lHlK2 1 4t*^§ 

[0 0 3 1] 7 Kl/'XSJ?I5|SS2 1 2tt. A*SnSb 
31~b0 ©32 t*-y h:^fi£(D7 h* 1/7. 1 3 1 ^ti^tt 

^ox-(^'MWi2 3o\zm-D'<m^mnmmz^r). 7 

t*y h©5^J##2 3 llfcCAl 6 t'-y h©;^^ 'J * >^JL- 
;H^7H^'X232^:. 7t5- h{iB?&5^-r2 tfy hOTj? 
-h#^2 3 3<h^^fi)c-r5t)«)T'feS. 



(0 0 3 2]. :^^mnzi5^^x. 7<^kmnm^2 1 

ti^^^Htt. 23 It LX7 K 1 3 1 «t>0 

b31~bl8<&. ;<t'J^-:^3.-;H^7HUX2 3 2 

3 Itf>©bl5~b0 -etTsl^-hS^ 
2 3 StLTTKUX 1 3 1 'I'WblTbie^, iE-n-^n 

[0 0 3 31 *fc7h*I^XS*?I5I^2 1 2tt. Ojl-I^ 
<S« 2 3 0 fCj; 0 2 C^x-f *»f&3tSnTVi*«^Ctt. 
2?>JS#2 3 1 tl/TT KUX 1 3 I*©b3l~bl8?&. 10 

>(^:'J^>?:i-;H^7HU7.2 3 2tbX7\^UXl 3 
l*«bl6~bl -?-UT#-h#^2 3 3<i:tT7 
HUXl 3 I'f'WblTbO ^-n-^ns^-f^ J;^ (r 

[0 0 3 4] *;t7Kl-7.a*?[5lK2 1 2tt, '>x'f»: 
«a2 3 0(rj;0 4':7x'f *im^$nTt>-5^i^lC«. 
>?>JS^2 3 1 tbT7H^Xl 3 l'i'COb3I~bl8<£, 
/*>J^-;^a-;P(^7HUX2 3 2<i:UT7HUXl 3 
l+Obn~b2 ^, •eUTJj^-h#^2 3 3ttT7 
Hl^X 1 3 1 'p(Dh\ bO ■?-nienSiR1-.5J:5JC 20 

mi^^nx^^^, 

[0 0 3 5] 'A\zmm7\'UX±f^m^2 13it, 7K 
UXSJ?I1IK2 1 2*^e<7>;>^t'J^-:?a-;H^7HUX 
2 3 2*SltT, t^Ji-imnm2 3 0RX/^>^r*J-:/ 

Wmm 3 2 7!/tKTf-i^^S^# (1) (3) 

2 wji^-r^®^^j-o^^:'j t >'jL-;prt7 H u-x 2 3 

4S> 1 • 2 • 4>:7x'f^'f 5>^^4^@K2 1 6*^^ 
(Di^-t 5 >i^«^ 1 3 5 OS^-r^-f 5 >^-e)IS;*c4fi)5Hi 

ijir^h<DX'$>^o 30 
[0 0 3 6] S-r^f|= (1) tt, 'i7x-f^1fffi2 3 0;)i 
l':7x'f$*b, 'f>^"J-y$!l1il?{l^l 3 2;5t4 7H 

U-X^^BK 2 1 3 tJ. ;<t'J^:i^i-;H^7HUX2 

3 2 ©Tfe 2 t'-;/ h;^)^^n-en "00". "01". 

"10" , "11" (cB^^^e.nfe/t'j^-;^i-;p 
1*97 H WX 2 3 4 €:flanm:'j-r-5 J; 5 tc;^j:^TV>^. 

[0 0 3 7] J^vt^fr (2) «, -i7x'fScfl!f«2 3 0*t 
l-^x-r^^L. -O^U-T/SilfflUf^l 3 2/)i2 7K 
^xa^Sr^LTt^^^ii^T-S^. CKD^^. ^gg7 H 40 
WX4fiKlHl?S2 1 3tt, /^:<J^Vi-;i/[^7h*^X2 
3 2 OTfi: 1 tf >y h dt-?-tl^n " 0 " , "1 " llg^Jfe 
;^^nfc;^^ U t$;i-;H^i7 H UX 2 3 4 ^jitctli^ 

[0 0 3 8] (3) ':7x'fS(1fffi2 3 0;J^ 

2'yai^^^L. -f >5"J-y©Hai<I^l 3 27)M7 H 

ux®«gi&^UTtr>5«i^T?*5. mm7\^ 
U7.±m.m^2 1 3tt, (2) om'^tmmiz. / 

^:'J^v:x-;i/rt7 HUX2 3 2 (DTfi 1 \f-y h^^^tl 
■6*1 "0". "1" CB^JfeAe.nAc/^:'J^:->'a-;i/ 50 
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rt7H^X2 3 4^£)i{ 

[0 0 3 9] Jtia^fr (1) ~ (3) 
iii^7HW'X^^lHl8S2 1 3{i, A*^?n-5p^t«J^i; 

a.-;H^7 K kX 2 3 2 ^-eO* * ;* U ^: 

7 K WX 2 3 4 t bxmtl-r^^ 5 fl&oTlriS. 

[0 0 4 0] &.±.0mm7 K ux4fiE[si!S 2 1 3 <Dmm 

^0 3tlggLTS-r. iiigc7HUX4fig@SS2 1 3*» 
e>©/^'JtS?a-;H^7 KUX2 3 4tt. 7 K UXS 

*;@K2 1 2ti^i<Dms^2 3 1 tm«-^*3$nT, / 

^U^i?a-;i/7K^Xl 3 4iUT. l-2-4l>x 
-f 7 K 1^X^81151^2 1 l*^6Jp-h-tUi'^'l 2 QIC 

[0 0 4 1] 5p-hS^$!l^lHlK2 1 4tt. 7h* 

UXa*?0K2 1 2*^^OJp-hS#2 3 SRXSnm^ 
^O-f 'J-:f«ff9<S^ 1 3 2 t ^^x'f g:«fa2 3 0 
*t)i{r;}?-hS*?m^l 3 3A ~1 3 3D ^»:mti> 

%<DX$)^, 

[0 0 4 2] ^(c. I ' 2 • A^x.'i'iy'^^)-zrum 

IHIK2 1 Ol^Ol • 2 • 4C7x'f i^'f S>i^4fi!clslg52 
16tt. -fV^'J-:/*!^®^! 32Rl^'>x'ffttiS« 

2 3 0<Et)t(', 4^-h-tl/i75' 1 2 OroS^W^^-f 5 

[0 0 4 3] i^%m<of^i<^%mmWi</^^fm 

^tr<fcO, l-^^x-f. 2':7x'f, 4':7x'f 

bfc Vi-:? x-f 0 #;iK^T-^-5 ct 5 fC^^to T*5 

0, c:o«fPl3J:0. •tO'>x'fic^£^t-':7x'figclf« 

2 3 o*<^^t'jtt^i5iK2 oofH<D-(>^^)-:/mmm 

!§2 1 0(C-^;^.^tl-5, C:(D':7x'rS:0^£tt. X-fy- 

[0 0 4 4] Sfc, 0 1 WifiiiSBTfi, /tUtvi 
-JP^tSSftfiSStt, AO , BO , CO . DO , Al . 
Bl , CI . Dl , -Ai , B! , Ci . Dl , -An 

. Bn . Cn , Dn <Dmxn^'^^m^3b^. 

«> ^Mfi^-ii-^tt^iimikm<D^m^z-^t>'^x. !f:>s 

[0 0 4 5] feU. AO ~D2 *TCOp<t U 

rzib\zm-^it4'yx.-(^m^r^. $t> 4'^7x'fTfi& 

T-t), 4fa(D/^:«J^>'3.-JI/ (AO ~D2 75i||g^?n 
TtiS«^T-*n«, A3 ~D3 04<Sro/^:Ut>'a. 

[0 0 4 6] Lit^v, mm^\z^^x\t, 7i/-t7.mm 
^mmzvxxh. «/jNK<D/t'j^vi-;K0JiKT 
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A5C:t*«-C*5/5:Ji>, /^U^>'a-;i'0«^* (4 
'^3L^0^'^(Di:^tj.AZ ~D3 ©4<@-ett^j:<T) A 

[0 0 4 7] ±B<Dm^\Z^O, AO ~B3 ST 

x'f*^^4'^7x'f (C«0#;^n«^(r\ cntlcfcD. 4 
^.dtd^-ess. fflU, c:©*|^fc:«, A3 tB3 <o>c 

[0 0 48] ^^-C. 'yx.^^mm2 3 0{Z?tv'y:L-( 

^<3#^tcot>T. (1) i'y:L-(m^m. (2) 2'^ 
x-f}§)£i^. (3) 4^7x'fft)£Nf©-en-enic^triT 

(1) i':7x'r}§^i^ 20 

Sr, ■:^x'f&1fffi2 3 OlCJcD l-^/x-f^tfg^^tlT 
Vi^t^HT. 01OlBttgei^<^/*'J$iifflllHlK2 0 0 
3 2tfy h«fi)i07HWXl 3 1 t'f >^'ij 

1 3 2 i^t^A^nfc'bot'r'S. 

[0 0 4 9] C:©7HU7,1 3 It-O^U-y^ffllft 
^13 2«> ^tU$iJffll|iI^2 0 Oll^lt^n/c-f >^ 
'J-y$!lffl[HlK2 1 01^® 1 • 2 • 4'j7x'f 7 HUX^ 

jftigK2 1 1 \z, "^x-f »:«fa2 3 0 tmzKij^n 

■5. 

[0 0 5 0] 1 • 2 • 4'>x-1'7HI/7.'^^[hI^2 1 1 30 

p^(D7\^uxmnm^2 iz\t. i • 2 • 40x.-(7\^ 

Uxm^^^2 1 l->.OA:/j«S4"©':7x'f&t»ffi2 3 

0 tSrfViTSKA:^»ffi4'©7 H 1 3 1 ^n»t 

•r^mmmni^i^in^^. 1 4 fy h<Dmmn2 3 1 . 

1 6h'>yhO;<^U^:>'i->/l'f^7HUX2 3 2RtK2 
t'-y h(D7l^-h#^2 3 3<&4(£r-5. 

[0 0 5 1] Z<Om<D^viZ. •:7x'fgc1f«2 3 OtCct 
0 l':/x'fAtf§)£$nT(ri5^g^, 7KUXS*?lHlK2 
12tt, 3 2 tf>y h*gB£(07 KU'Xl 3 l(t'Ob31~b 
18$:^J#^i:bT. bl5~b0 'J^:-:^a-;K^7 40 

HUX2 3 2iLT. •€-bTbl7bl6Sr5j?-|>#^2 3 

[0 0 5 2] 7h*^XSJ?®K2 1 2A»^<7)jJ?-h#^ 

2 3 3 (7HL'7, 1 3 l*(Dbl7bl6) 'f>^"J- 

':fmmmm 3 2Rt;'>x'fScm^2 3 ot*icjj?-h 

S*?IM»lslK2 1 4\ZXtl^n^. 

[0 0 5 3] t^-hmnmmm^2 1 4it. dwfisjoj; 
oiz^3i-(^mm2 3 ofcj;o I'^x'f^ijgs^nTii 

#-hSWft^l 3 3A ~1 3 3D 4? 
-h#^2 3 3 (7HU'X1 3 1 t©bl7bl6) (QS^r 50 



#ra¥7-2 9 5 88 0 

[0 0 5 4] 7KI/7.S^lHlK2 1 2*>^.<D/^U^:>' 
a-;H^7 K 2 3 2 tt, 'f U -^$019®^ 1 3 
2, •>x'faif«2 3 0&t;^'f 5>ym^l 3 5t^^ 
J3®iK7KU7.4fife!HlK2 1 3lCA;^$n5. dO^'-f 

5>y«^i 3 5tt, -f >^u-r©ijg{i^i 3 2Rt; 

':;x'f&1»^2 3 O^txhtC, 1 • 2 • 4'^x'f^''f 5 
>y4fi!c0K2 1 6CJ;r)4j«$n-5t)OT&*. Aft 

mz\t. -i ^)-':fumm^ 1 3 2 j: o 4 7 h wx 

mm^-t7.i)^. '^;xi'ic^«2 3 Otca:0 l':7x-f*^ 

i3 5*^4fi!6$n, ■i>'^^)-zfummmz2\z^y) 

47 HU7.SiK7d7-t7.A^J§£$n, -^x-f S[«ffi2 3 
OlCJ;»3 2':7x-<75«}§^$nTt>-&4i^t, O^'U- 
:/«!lP{t^l 3 2{rJ:0 27Hl/Xaigg7^'-feX*t}§;t 
'>x'f'&f»ffi2 3 Otr<fcO 1 ■:7x'f*«$nT 
2lllSMbT:J''f 5>i^m^l 3 5;5i4 

fi)c$n, -enfiii^-ef*. 1 m^fit^-f 5 >i/'<s^ 1 3 5 

[0 0 5 5] 3gg7 KU'X±fi£|iISS2 1 3«, C:O0t|<7) 
J;5tC'>x'f&ffiffi2 3 0 \ziir) i -^x-f ^^Jg^^tlT 
-f >^ 'J -y^^li^ 1 3 2 lick 1 7 h* U- 
X7i^-bX*<Ji^$nTViS;fe^tf, 7HUXSJ?|51» 
2 1 2*^e)0;<^:U^>'3.-;K*37 H^7,2 3 2^^(D 
**/^U^:va.-;H^7HU7>2 3 4 tUT, 1-2 

• 4'^x'f:5'<5>y±fiKiH]j^2 1 ea^in^-i S.>C/ 

[0 0 5 6] S/iaiBii7HUX4fi)t|5lK2 1 3tt, -tzx 

'f&1S«2 3 0ICJ;0 1 -^x-rA^Jg^^nTli^*^. 

'iyi'^j-fmmmm 3 2icj;o 2 7h-i^xi^7i? 

•k7.*t}t^SnT^iS;^j;^«. 7KU7.a*?IlK2 1 2 

hi)i^ti^n "0" . "1" izm^m^^nrc:^=tf)=E 

v'3.-;K^g7h'l'X2 3 4$« 1 • 2 • 4'^7x-1'5'-r 5 

y^^i$.m^2 1 6*^e.o^''i's>y«^i 3 sirjsi; 

[0 0 5 7] *fciii^7HUX4fi)6|3lK2 1 3tt. "^x 
'f&1Sffi2 3 OlCckO l':/x'f*iJg^$nTV>5«^, 
-f >5"J-y$flPfI^l 3 211^0 4 7^1^X1)8^7^7 
•feX;J^Jg;£$nTV>S^j;e>«, 7HUXSJ?IsIK2 1 2 
*^e>O^^^U^r>'i-;H^7 1^*1^X2 3 20Tfi2 

h *i-en-en "0 0" . "01". "10". "11" 

lCS^t^lAe>n/5:/=EU^:>'jL-;H^7 ^1^X2 3 4 
$r. 1 • 2 • 4'^x'f ^-f 5 >^!7'Sfefi5SlHl!S2 1 6*^e>ro 
^'-f S >^{t^ 1 3 5 tC^>i;Ttii:^-r^. 
[0 0 5 8] HUX4^|51S2 1 3*^e.O/^r'J 

^5?i-;H^7 KUX2 3 4tt. 7 H U'XSMlelK2 1 
2*^^©?iJ#^2 3 1 <i:mi5>-^*?^fn. l-2-4':7x 

-f 7 Hux^tJiiHiK2 1 i*^e.wp^tg^>'i-;i'7K 



• . • . (7) 
1^7,. 1 3 4 4:LT,' JJ^- hSWiS^^^A ~1 3 3D 

■5. 

[0 0 5 9] t^-h-tU^^ 1 2 Ott, a^ft^l 3 3 
A ~1 3 3D <Do-^<D7i7 7'^:ftj.t^-hmm^<Di§ 

-euT. -€-©s*?$nfc7j?-hfcg!K$n. fit?/ 

€'J^:va.-;^7H^7> 1 3 4l'©^j#^2 3 1 T'Jg^ 
$ tlS^J{4BcD ;< ^ U t i -Jl^Ai, ^^EU^Ei^D. -JV 
34+0;<^:'J^:i;a.-;i'rt7Kk;^2 34 
CJ:»37^irX$n«. 

[0 0 6 01 dClT-, 5?>JS^2 3 ltt7FUXl 3 1 
<Db31~bl8T*«9, P<^'J^:va.-;P[^7Hl/7.2 3 20 
4tt7HU7. 1 3 l4'CDbl5~bO -eofcco (17H^ 
;;^7i7-tXO«^) , bl5~bO (DT&lHyhi)^ 

"0" tit\t"i" JcfiiftftA^nfe'bo (2 7Kw;^ 

mfM7i;'tX<0^^) . ^tittbl5~b0 <0Tfi:2ey 

h7j^"oo". "0 1". "I 0" ^rc\t "I I" \zm 

*>'a.-;PAi ~Di '^O7Hk;^i!)0Wttt, 07 t 

(2) 2':7x'ftg^lit 30 
•^\Z. <y:si^^mm2 3 0\Z^0 2'y:c^i)mm^tlX 

[0 0 6 1] 1 • 2 • 4'i;i'f 7Hk:^^J^lHl?S2 1 1 
rt©7Fk7.SS?|5IIS§2 1 2«. e'x'faifa2 3 Ofc 
S-:?ViT 3 2 \fy h«lfi£07 H U:^ 1 3 1 ^EJ^IfefrS 

[0 0 6 2] :L<Dm<D^o\Z. 'i;x'f|gC««2 3 OtdJ; 

0 2':7x-i'*«jg^$nTti-5^i^. 7Ki>;^aj?i5igS2 

12ti. 3 2 f-y h*gfi)cCD7 H^X 1 3 1 +Ob31~b 
IS^'^JS^tLT. bl6~bl $;><^iJ^v'aL-;H^7 40 
1^ 2 3 2 t LT. -^-bTblTbO <&Jp->#^2 3 

[0 0 6 3] 7KUXS«InIK2 1 2*^^©7j?-h#^ 
2 3 3 (C:c:Ttt7KUX 1 3 1 ■t'OblTbO ) -f 

y^')--:rmmmm 3 2Rt;'5x'i'Scif«2 3 ot* 

[0 0 6 4] Jp-h«*?iH(ai|gK2 1 4tt. ilOWOi 

5 X -r scfl}« 2 3 0 c j; 0 2 c; x'f *tjt)g $ nr 
7i7-fexA^jt^$nTii-5;^j:e.«. 3 so 
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3A ~1 3 3D cDt^. 3 (7HUX1 

3 ItJ'WblTbO ) ©^-T/i^-hlr^^S-r-S/c/S: ir)© 
5j^-hSJ?iWctt$7i7x^'^{;b, 'f>^'J-y$il 
ffllfg^l 3 2HJ:0 2 7FU7.aiK7i?-feX*fctt4 7 
HU:^iligi!7i7-b7.*iJt)tSnTti5;S:e«. #-hS 
3 3A ~1 3 3D ©5^. >J^-h#^2 3 3<0 
S±<4t*->h (7Hl/:^l 3 Itf'Wbn) (D^-T/J^-h 
(cmf^2 00Jp-hSJ?fi^ ( "0" 7^te.«^-h 
S*;m^l3 3A. 13 3B, "l" fi^\tif^-Vm^ 
1 3 3C , 1 3 3D ) tz\'t^7^7-^ ^Cf 5. 
[0 0 6 5] 7Kl^Xii«|5I!§2 1 2*^?>©/^iJ^;v' 

i-;n^7 K 2 3 2 tt. u -fmmmn 1 3 

2. '5x'f&ifS2 3 ORWfl • 2 • 4':;x'f ^-1'5> 
y4^lHlK2 1 635»^©5'-f 5>^^«^1 3 5t*l3]i 
^7HUX^fi£0K2 1 3\ZKilt£n?>. ^^^>ifm 
^13 5tt. C<Dm<D^^lZ'yx-(^1^m2 3 0\Zi:r, 

2 03:-iiim^-^nx^^^m-^> -fy^^^j-zrmmmn 

1 3 2 t<fcO 47HU7.Si^7i7-b7.*Sfl)t$nTV»-5 

[0 0 6 6] a^7 ^1^X4^151^2 1 3tt. '^x'T^ 
1fffi2 3 OtCj;t) 2'^X'f*iJt^$nTli^J»^. -f > 
^ 'J-yWS^ 1 3 2 1 J: 0 1 7 h- l/X7^-t:X*fc 
tt2 7KUXai^7i'-fcXA<J&3£$nTli'5/j:6«> 7 

K l^XSS^lHlSS 2 1 2i)^ib<D;<=E:^)=Ei^^-)lP^7]^U 
X2 3 2^^©**;<t'J^V3.-;K^7Hl/X2 3 4 
tUT, 1 • 2 • 4':7x'f^'f S>y4fife|ili^2 1 6f)^ 

^<o^-(5.>if9m 3 5n*£:i;Tm:^-r-5. 

[0 0 6 7] Sfcai^7HUX*fi£lHlK2 1 3tt, -^^x 
'f^1fffi2 3 OlriO 2':7x'f*^}t^$nT(.>S»^, 

-(>^v~fm'mm 3 2iz^io4 7]^u7.mm7i/ 

-feX;)t}g^$nTViS;^ce>«, 7 FUXS^I1?S2 1 2 
*^^0;><^>J^:>'a.-;H^7H^X2 3 2(DTfil 

h d^^-n-en " o " . " i " ts€?«iA e-nfc^^^ u t 

>?a.-JH^7 KUX2 3 42:. 1 - 2 - 4'^ x.-i ^-i S. 

>^±fiX[3isS2 1 6*^eco^'<s>i/ffl^i 3 sfcfSi; 

[0 0 6 8] iii^7HUX4Ji)t@K2 1 3f)^^<0^=EV 
ti?i-;Prt7 KkX2 3 4«. 7K^XS*?lHllg2 1 

2*^e.©yijs^2 3 1 tffl;5^^t)$n, i'2-4':7x 

-f 7 KUX^t^|5I?S2 1 l*^e.<D;<t 'J^:>'jL-;|/7 K 
UX 1 3 4 <h LT. Jj^- hil*?ffi^ 1 3 3A ~ 1 3 3D 
.h^t. 7j?-h-feUi7^l 2 0lr«i^$n5. ;i<DJi?- 
h-feL/i:?^' 1 2 OtCtJ, 1 • 2 • 4'^x-l'^<5>i?'4 

fi!ciHiK2 1 6i)^(i<D^-(s.>ifmm 3 5t)tt)^$n 

[0 0 6 9] 7t?-h-feUi7^^1 2 0tt, #-h3l*;(S^ 
1 3 3A ~1 3 3D <no%<n7^7-^fti.ts- YWm 

^©fg^-r^Jl^-hSr^-f 5>i>'4fiKlHlS§2 1 <olP^<H 



• . • . (8) 

«, 7 Hl^T. 1 3 1 ^OblTbO *»e./j:-53j?-h#^2 
3 3 (7)g±fif>y h ©^1-2004^-1- (bl7=0;^d:^ 
^-hA. B. b= l;^ce>3j?- hC. D) Hm^^tl 
S. -f^^'U-ySfl^m^l 3 21^:0 17H 

ux7i'-fe;^*<j|)£$nTV5'5ntsii. 7Hu;^ 1 3 1 

^Wbl7bO*>e>?5:^ii^-h#^2 3 SO^ffcfe'l^ 10 
JCSi^^n, B.O>^tUt>'a.-jU7 KWX 1 3 44'© 

-;H^7HU7>2 3 4{rJ;i9 7i'-tX$n-5, 

[0 0 7 0] z.z.x\ mmn 2 3 1 «7 k l^t. 1 3 1 4» 

(Db31~bl8T-*0, >^t'Jti^a-;H^7HUX2 3 
4\t7VUXl 3 ItfWbie-bl •€-0'b© (17KU 

ti«bl6~bl <DT^lh*-yh*t "0" i/c« "1" tc 20 

m^i^^<bnrzh<D (4 7h*^xasg7i'-trxo5«^) 

-cafe?.. tZi*l^T, *lliS0iJ(C*3lt-5?'J#^i©;*^: 
V^'^3.-)VA\ ~Di 'v©7HU;^S40#mi, 07 

(3) 4'>x'fJi^llt 

'>x'rfctfffi2 3 0lCJ;04':7x'f;i^Jt^$nT 

[00 7 1] 1 • 2 • 4'>i-1'7h*U;^^Jft0?S2 1 1 
I^W7HU;^SlRlHl»2 1 2tt. ■>i-f«:fllS2 3 0C 
S-::)tiT3 2 h^fig07HW;^l 3 l^^t^t-rs 30 

[0 0 7 2] :i<Dm(D^o\Z. '^x-f^«ffi2 3 OICJ; 

D4'^i'fdifgs$nTi>s«^. 7\^u7.mnm^2 

12\t. 3 2 t*-;/ H^^©7h*l/7. 1 3 l*(Db31~b 
IZ^n^ntLX. bl7~b2 Sr/^ Utv'3.-;H^7 
\^UX2Z2tLX, ^LXhl bO<£7it-hS^2 3 

[0 0 7 3] 7HU;^SJ?0K2 1 2 7i»^©7j?-hS# 

2 3 3 (^CTtt7 Hl/X 1 3 1 tf^bl bO ) ti, -Y 
>^'iJ-:/3ifJWf^l 3 2S:r;'5x'f^if^2 3 0<J:^^ 40 
l3J}?-hS^S!l^|5lK2 1 4tA:t(Sn-5. 

[0 0 7 4] 7)?-haj?$!lillHli»2 1 4«. C:W0i|©a; 
■5t>:7i'rg:1f«2 3 0tJ;0 4':7x-f*imS$nTVi 
'f>^"J-:/$fJWt^l 3 2frJ:(3 17HU;^ 
7^-feX*ift€$nTti-5fj:e.tf. 3j?-hil^«^13 
3A~133DOp%. 4?-hS^2 3 3 (7KU7>1 

3 IfOblTbO ) (D^-rJp-Hc^^jS-rs^tfc'ltJ© 
5R-hS^®^fc*lt^7i'x^:/JcL. 'f>i"J-:/$« 
WS^l 3 2tCj:t3 2 7 KPXil^7^!7-tr7>*<}t^^n 
Tti^fj:6.tf. hSJ^ffl^l 3 3A ~1 3 3D 50 



1*MJp7-29 5 8 80 
#-h#^2 3 3(^^(fcl[h->y h (7 H 1^X13 1 

'4'ob; ) (D^.-rt^-hiznfB'r^2'D<Dt^-hm^Q 

^ ( "0" tiibifts- bmm^ 1 3 3A , 1 3 3B , 

" 1 " fj.^\tt^- hmpimn 1 3 sc . 1 3 3d ) fc*tt 
*7i7x-<:r{'U. 'f >^"j-yia®m^i 3 2tj:o 

4 7KUxa^7i7-feX*W$nTl.^5;5:^«, jj?- 
hSJ^m^ 1 3 3A ~ 1 3 3D ^^X7 C^f-^yiZt 

[0 0 7 5] 7KU:^a*?lHl?S2 1 2*»^®/tU^$? 
a-JH^7 h* l^;^ 2 3 2 tt, -f >^ U -:r«!l!39®^ 1 3 
2. -^x-f ^lf«2 3 ORt^l • 2 • 4'!>x'r^-f 5> 

cf^^m^2 1 6*^e.<^^'i'5>y{i^i 3 st^^ira 

J^7 KU'7.4fiS;lHl^2 1 3lc:A:^$n-5, :J'i'5>^ffl 
^13 5tt. Z(Dm<Oi:o{ZOji^^mn2 3 0\Z^0 

4 -^/x-f **ji;£snT«r>5<i^ttt 1 @fc*tt^fiK$n 

[0 0 7 6] ili^7Hl/X±fi)tlHl?S2 1 3«. ■i'X'fgc 
ifa2 3 0ICi0 4'>x'f*i}g^$nTli-5ii^, 7H 
W7.S«!hIK2 1 2*^^<0/^U^i?a-;H^7HWX 

2 3 2^^-cD*S;<t'JtV3.-;H*g7KkX2 3 4 <h 
UT, 1 • 2 • 4':7x-r^-1'5>y4fiKlHl?S2 1 6*^^ 

o^j'-f 5 >yffi^ 1 3 5 fc*si;Ttij:^-rs. 

[0 0 7 7] a«^7h*l'X4fi)clHlK2 1 3*^&©;)C^:U 
t>?i-;l'rt7 H l^;^ 2 3 4 tt. 7 H l^XSJ?lslK2 1 

2'b^i,<D^m^2 3 I tm^-^io^n. \ '2-A^s. 
^7)rV7s^^mn2 1 l*^ecD^tiJtv'a.-;i'7K 
UXlZAt bT. Jp- 1 3 3A ~ 1 3 3D 

tmz. ts-h±ui/if 1 2 oizm^m, z<Dts- 

2 0\Z\t. 1 • 2 • 4'^i'r^'f 

[0 0 7 8] #-h-k^^5'l 2 0«, J)?-hSS?<g^ 
1 3 3A ~1 3 3D (D-5-&W7j7T--<:/i^C#-hSJ?m 

n(oiii^-r^-^-h^^-(s.>{f^^m^2 1 6*^s© 

;i'7 K I'T. 1 3 4 ?£ig-r. C:Ci0ijOj:5tC4':7x-f (4 

■^/x-f-f >3'U-y) *^fg^$nTVis«^tcn. 

^U-:rS!lfflim^l 3 2(rJ;i5 4 7HUXaiBg7i^-feX 

n-5o I^^IC. -f >^'J-7'©lfflllS^l 3 2tCckD 2 7 
HW7.aM7i7-fe7.;4^Jg€$nTli-57ice.«, 7Hk7. 
1 3 1 *«OblbO *>6.J^J:-53}?-h#^2 3 3(DM±fi: 
hO*-r2r)<DjJ?-hdiSlR$n. 17Kl';^7;7 
i:7,;^^Jt^$tiTVi?>;^j;e«, tJ?- h#^2 3 305^1" 

fz^^-hizmm^n. j.o>^t'j^>'a-;i'7Huxi 

3 4*©5<J#^2 3 iTJt5£$n-5^mffi<D/^>j^-;; 

i-;P7i^ ;;ltU^-:?3.-;P7KUXl 3 4 4'<0;*tU 
tVi-;K^7 HI/7,2 3 4lCj;0 7i7-fe7>$nS. 
[0 0 7 9] 5IJ#^2 3 l«7h*^Xl 3 1* 



(Db?l~b'i?T^i9. /t'J^Vi^MTHL'Xa 3 
*. 4 «7H I/' 7.1 3 1*0 bl7~b2 PKoT^-S. V 

^PAi ~Di '^OTHUXidOWttt. HTHtjliT-:/ 

[0 0 8 0] &.nt. /^U^v^a-JU^jg^ (Hg) 

fi!ffl#*<>:7i'f»cti!f«2 3 0tJ:*3>:7x'f 
B, -5-tT4'>x'fTi&tl«5p-hA~DCDfi£fflj5^g|(l 

[0 0 8 1] *T, 01 \z7fiLtc^^ts.m^<Dwmm 

^t^tcmz. m\^<r>l ■ 2 • 4<^x1'7KUX^g| 20 
01^2 1 1. EP^0 2 (C^T^fi^Ol • 2 • 4':7x'f7 
h*^X^^lelK2 1 UC'f^;iT. 04t^-rfllfi£Ol • 

2 • 4>:7x'f7HUX^JftlHlK3 1 \ ^m^^^iiO\Z^ 
5, ;5:*5. 04©«fi!c«i', @2 <>:|g-Si5$^ttt|g-t9F^ 

[0 0 8 2] 04(r5^f 1 • 2 • 4'5x'f 7 
|HlK3 1 Ui, 0201 • 2 • 4'^x'f 7 HW7v^t«IIlI 

K2iit^:^ic, mmj \^i^7.^\m^2 \ zTkut- 

sjiitHiK 2 1 2 (cf^^Tffl e 7 H uxsj^mss s so 

1 2$r*-r5. 

[0 0 8 3] 7 h* kXS^IsI^ 3 1 2 02+O7H 
UXSJ?|5IK2 I2tnmz. A*$nSb31~bO © 

3 2h'>;/h«lfi)c<07h*UXl 3 1 ^EW^t-TS-^x-fg: 

if#2 3 o>cso'<ifajs*?iif^icio, 7^-t7>-rs 

^^:'J^-:^a.-;K^^J{40S:S^-ri 4 f>y hO^J#^2 
3 13SS:t;i 6e>y hO>^^:'jq&>'a.-;H^97HU7 2 3 
2<»:. 7i?-hfi[@^^-r2h*5/ h«Jl?-h#^2 3 3t 

[0 0 8 4] 7HU'Xaj^lH]^3 1 275^0 2 4'W7Hl/ 40 
7.S^I5IK2 1 2tm^^M}t, VXT\zm^^^^\Z7 
HUX 1 3 1 <£»«ifr^1fffiS*^JSf^l^ST?*5. HI 
^7HUXSJ?@K3 1 2tt. -:7x-fSc1tffi2 3 OfCJ; 

0 1 "^x-f *ijg^$nTVi^«^{3«, nm^2 3 1 1 

UT7HU'X1 3 l*(Db29~bl6^. ;<tU^v'3.- 
;Urt7HU'X2 3 2i:LT7HP'Xl 3 l+(Dbl5~b 
0 ^. •€-UT3j?-hS^2 3 3 tLT7KUX 1 3 It 

<ob3ib3o& "0 0" icfi^jft^fct)©*, -^-n-ens 

[0 0 8 5] */c7KUX®J?lHl^3 1 2tt. -i/x-fgc 50 



#M¥7-2 9 58 80 

tSS2 3 0l;J;0 2«^x^^S$nTl^^«^H«, 

^J#^2 3 l<»:LT7KkXl 3 ltOb30~bl7$, 
;>^^:U^:i^a-;H^7HUX2 3 2tUT7KUXl 3 
lft»Obl6~bl ■€-bTJp-h#^2 3 3 tUT7 
KkX 1 3 1 4'Ob31bO «r "0 0" llSlTfil^fct)© 

[0 0 8 6] *fc7HUXS*?|H]K3 1 2ti. ^/x-f^c 
fif«2 3 0 flJ; 0 4 '^'x'f *iJi5£SnTti-5«^Htt. 
^i#^2 3 1 tl/TTHUXl 3 l«1»Ob31~bl8$. 

U t v:i-;K^7 H L'X 2 3 2 i UT7 H UX 1 3 
I4"©bl7~b2 ^. ^LT4?-h#^2 3 3 tLT7 

Kuxi3i«fobi bo$"oo" \zm.^^^.tzh(n 

[0 0 8 7] 1 • 2 • 4>5x'f7HUX^lftlHlK3 1 1 

P^<Dm<D^m^ H]^iii^7HU'X^fi!clHl?S2 1 3Ri;iJ? 

- vm^ummn 2 1 4 tro v^xti^ wia^ 1 <^iijg0ij 

t43tt-5 1 • 2 • 4'5x'f7 H^X^ifeIlK2 1 11^© 

ai^7H^x4<$i5iK2 1 zTkxMfs-vwmmmm 
1 4 t{Bie,a*3e?5t^i. 

[0 0 8 8] ^A±.<r>m^<r> \ ' 2 • A^x-^TYVT.^ 

^m^z 1 1^, m2\z^-rm^(oi • 2 • 4':7x'r7 

KUX^^IeI8S2 1 ItCf^AT, 0 1 OiaitSaO'f > 
i5"J-:/$!lffl@K2 1 Ol^tlfflV^S. 
[0 0 8 9] Z.<Dm^, 1 • 2 • 4':7x1'7HWX^j^l 

UK 3 1 m<D7V-v7.mism^z 1 2A^^.«jH-h# 

^2 3 3 ttT^tC "0 0" Atttl;'3$n^c:i:75^e). 1 

c/x-rtg^ii^T-^nti. 7i^-hii»?fijpiHiK2 1 4©$(i 

■5. 7HkXSJ?lHlK3 1 2*^^(i. ^JS^2 3 

1 <i:bT7 KUX 1 3 1 <Ob29~bl6Ai. /t'Jtv 
a.-;H^7h'UX2 3 2 i:UT7HkXl 3 l+Obl5 
~bO j!/>*SJ?|ll:^$n5, hItffioX. i!^-VA\zm^ 
$n-5;)^^'J^:>'3.-;PA0 . Al . •••^jfct*IC7HU 
X*^«S#ICfiJ 0 ^ <!: {crj?) , ;< qE U ^ 

xa-;|/Ai \Z\t. 7HUXiX. iX+1. - (i + 
1) X- l*iSiJi3f^tte.n, :^(D/^:Ut>^i->(UAit 
1 Jrtt, 7K^X (i + 1) X. (i + 1) X+1. - 

(i + 2) X- i*^sijo#ite.n?). 
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CSO ~CSn 35U:^^?n5. Si^g^ttJ^^CSi tt, 
10 3?iJS^*^ i <D >i ^ U t a -;mgfiBO 4 <7) a ;^ i7 

^ (Ai ~Di m<7)^^-^^) <D^^\iy\z^n^iim 

=E 'J ^>'i-;HlgeB<^ 4-:)0D3^^7^»I/^:iJ^:>? 
mit^CSi li "1 1 1 1" ttiO, Ai~Di Oti-f 

"0 0 0 0" tf<t5. 
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WLT. •:7x-fS:&sj?-rs. ul. ^mmMx\t, / 
[0 10 1] 'i7x'fi:s*?ifliK3 4o«. mmmmnn 

CSO ~CSn <D<^^*^^j}?-hA~D©5'6©#-h 
AfcltC / 'J ^:-:^a-;PAi«i^$nTViS tflWf t ^ 

30 ^^tctt, i-^x-f ^5^1-':;xi'gc1f«2 3 o^Ui:b^ 

Sfc, -^x-f ^SJ?IiI!S3 4 0«, ;J^-hA~D© 
S[2 3 0^W:^U, ±X(Dt--hA~D\Z^'E^)=Ei^:j. 
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2Z0\Zii^lOji^tim'&^t\X^^^tiib\i. Jl^-h 

40 A*ss?tTi 't'x'r'f >^«j-y<£rjiffl-r^, 

1 • 2 • 4':7x'f 7 Hl/X^^IliE&3 1 1 ':7x'fg: 
ffiffi2 3 OHJ;0 2':7x-fjitrg^SnTti5;^ce«> 5J? 
-hA. B$SJ?LT2'?x'f'f >3^'J-:/^jifflb. 

4':7x'r75^fg^$tiTv>^;ie>«. 5i?-hA~D?&sj? 

tT 4 x-f -f u -y^&iiffl-r ^. 

[0 10 3] T'j:*!, **]!ifi^JT'«, mA\zJrs\^tz^^<0 
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\z. ^=^^)=^'j3.'-)v<Dnm\ziz^ummii^h-otc. u 

50 T;l^-hS^2 3 3*t^^$n«)i^^<i:-r^c:tli«t 
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*-[0 1 0 4] -e<DActo. -^x-f^g^Ks 4 0»C(i, 

mt^^mncsQ ~csn \zm'::^<mmt^-h<Dmm 
^c«^t«3p-hB^^-ria*5 "0 1" co/}?-h#^ 

3j?-hC$^-rM*^ "10" ©7j5-hS^S:, -ebTJl? 

D^TTs-rmf}^ "11" ©jj^-h##?&, ox^'^mm 

3 Ot^^t'l • 2 • 4':;x'f 7HkX^^lEl!S3 111:: 

5t*lJ»fUfc«^Kt45}?-hA&*-rffl*^ "0 0" CDTp 

«^JCttJ!^-hC^5^1-{t*t "10" <D7j?-h#^^, 

tt5|?-hA^*-rtt*< "0 0" 03j?-h«^<£, ^'x'f 
^1fa2 3 Otftlri • 2 • 4':7x'f THUX^J^IUgS 20 

3 1 1 \ztiiij-r^m^^mrc^^. 

[0 10 5] I^Tc, 1 • 2 • 4'i'x'f 7 HU-T^^gmiK 
311lctt, ^7x'f®:S*?lslK3 4 0*^^ffl:*jSn/::3p 
- 2 3 3 t LTsJ«- hS*?«(|j«lHlK 

2 1 4(cA:^-rs«^^j^^:-fr^, 
[0 106] dWJc'Sf'-r-SCltfCj;*?. ^-hACD^ 

-hc, D^<onkm. 7i?-hA~D'\ogiKovi-rn*> 

«gffl#(OX'f •y5^Jtf^^(CJ:D^x'f^ifffi2 3 Ot^^ 
»:i • 2 • 4'^x'f 7HU;^^tftlHlK3 1 it#^^n 

?>m^t-r^zt\z^r), t>i^m2<Dmmmz^mm-r 

[0 10 7] Sfc> 0iJx.«7t^-hA. B, CIC;<^iJ^ 
-:?a-;P;5t^i^$nTi.iS«^lC, tJ^-HA. B$:2':7 
x'fT*7i/-fe;^L. 7l?-hC*l'5x'fT7i'-fe;^-r5 
7HUX©ti|«3#ltS:ff^C:tT. iP^Jj^-h 

[0 10 8] 

>^^j-:/(D'ya:-(m^$y^i)^^(Dmmz^'.cx-^mx' 
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[0 10 9] *fc*f6?girJ;ntf, ^l-SBS^^Otg^'^/x 
[0 110] $^c*^?g»C<fcn«, /^'JA*>i7^fi!tS: 

[01] ^fg^qw'f >iS"j-y^ri5:*)iffl-r5tBfts?fi 

[02] am^Ol • 2 • 4 ':7x'f7H 1/7.^1^0^2 

1 i(o:/pyi7«fi)t0. 

[03] m2^<Dmm7]^i^7.±fSim^2ia<omm^ 

[04] *%BJ©m2<D5ll!fSfi31T-jiffl^n5 1 •2-4 
■^/x-f 7 HUX^^0SS3 1 iroyn-y^ffi^H, 

[0 5] >^ 'J -y^&ic^&jiffl-rsEjftgK 

[06] fie3l5(D4'>x-f'f>^'J-:/:)^iCroiB1tSS© 
[0 7] -f >^"j-:/:^;ScDt2itgB(rt5i'^T&^-h 

[?f^©iJi?g] 

1 2 O - Tj^-h-feUi^^, 1 3 l-7Hl':^. 13 2- 
■iy^^'J-Z^Umm, 1 3 3A ~1 3 3D -iJ^-hS 
iSHnn, 1 3 4-p^^:'J^:i?i-;i'7H^:^. 13 5- 
^^S.>ifmn, 2 0 0. 3 0 0-/t<J*!lPlaIK> 2 
10, 3 1 0--f V^'iJ-ySiJWlilgS, 2 11. 311 
-1 • 2 • 4'^x-f 7HUX^J^IhJK, 2 12. 3 12 

-7 K uy^mnm^. 2 1 3 •••iiigg7 h i^7.±^m^, 
2 1 4--i?s-hmnmmm^, 2i6-i-2-4'>x 

'f ^-f 5>i?'4fi)clHlgS, 2 3 O-'^x'f&tffS. 23 1 

-m^n. 2 3 2, 2 3 4-/^:'JtV3.-;V[^7 Kl/ 
X. 2 3 3-7j?-h#^, 3 4 O-'^x'f^SJ^lHl^, 
A~D"-4?-h. AO ~Dn •••pC^:'J^>?a-Jl'. CS 

0 ~csn -ikmi^mm^. 
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